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INTRODUCTION. 

It is requisite at the outset, to caution the reader against an 
error that many seem to have fallen into regarding my former 
works, namely^ the supposition, that in attempting to define the 
laws of symmetry, upon which the primary beauty of form de- 
pends, and which is the governing principle in ornamental de- 
sign, I pretend to give rules for that kind of beauty which 
genius alone can produce in works of high art. But I make 
no such attempt — as well might it be said of the author of 
an elementary school-book, that in attempting to instruct his 
young readers in the elements of their mother-tongue, he was 
pretending to teach them rules for producing poetical concep- 
tion? -and other creations of the imagination — ^as that I, in 
laying before my readers the first principles of symmetry^ am 
giving rules for the exercise of genius in the arts of design. 
My object has been, and still is^ of a less aspiring, and more 
practical nature, and all that is attempted* in this Treatise, is 
simply to convey as much instruction regarding the nature of 
symmetrical beauty and its application to art, as the humblest 
work on English Grammar conveys regarding the primary ele- 
ments of written language and their application to literature, 
consequently it has no more to do with high art than the spell- 
ing-book has to do with poetry. 

A 



2 INTEODUCTION. 

Students in the art of ornamental design, are generally recom- 
mended to copy from natare ; and, doubtless, all beauty is to be 
found in her organic forms ; but in these the first principles of 
symmetrical beauty are so blended with the picturesque, and 
operate in a manner so exquisitely refined and subtile, that man- 
kind have as yet been unable to systematize them^ and therefore 
we cannot, from individual objects in nature, deduce an intelli- 
gible system of such practical rules, as may form the basis of a 
general mode of instruction in the first principles of ornamental 
art. It is never assumed, that because nature affords the poet 
some of the finest themes for the exercise of his genius, that it 
also supplies the knowledge of language which enables the gene- 
rality of mankind to read and understand his poetry. Neither 
are the beauties of nature to be transferred to works of ornamental 
art by means of mere imitation^ more than their mere descrip- 
tion constitutes poetry ; the hand that traces the semblance of 
her organic forms, must be guided by a mind so constituted as 
to possess a keen and quick perception of the most subtile de- 
velopements of the principles of beauty^ and deeply imbued with 
that faculty which reciprocates at once to these developements. 
Such a mind constitutes genius — a, quality which cannot be in- 
culcated by any process of tuition, and therefore none but men 
who possess it intuitively, are capable of imitating properly the 
beauties of nature, either in her general aspect or individual 
forms. When the attempt is made by ordinary men, whose 
works should only be such as are subject to rules that can be 
taught, caricature is the result, and instead of exciting the sym* 
pathies and admiration of well-constituted minds^ they only oc- 
casion^ regret, and excite ridicule. To study the beauties of 
nature is, doubtless, one of the most delightful as well as one of 
the most beneficial employments of the perceptive and reflective 
powers of the mind ; but to attempt to imitate them in their pic- 
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turesqae beauty, without the qualification of genius, is a waste 
of labour, and the adaptation of those defective imitations indis- 
criminately, to ornamental purposes, has done more to degrade 
art than any other species of barbarism. The account handed 
down to us of the origin of the capital of the Corinthian column, 
is so appropriate in this place, and points out so clearly the mode 
in which natural objects may be made available in some of the 
arts of ornamental design, that familiar 9a it may be to many of 
my readers, I shall here repeat it. '^ A Corinthian virgin of 
marriageable years, fell a victim to a violent disorder ; after her 
interment, her nurse, collecting in a basket those articles to which 
she had shown a partiality when alive, carried them to her tomb, 
and placed a tile on the basket for the longer preservation of its 
contents. The basket was accidentally placed on the root of an 
acanthus plant, which, pressed by the weight, shot forth towards 
spring its stems and large foliage, and in the course of its growth 
reached the angles of the tile, and thus formed volutes at the ex- 
tremities. Callimachus, who . for his great ingenuity and taste 
was called Catatechnos by the Athenians, happening at this time 
to pass by the tomb, observed the basket, and the delicacy of the 
foliage that surrounded it. Pleased with the form and novelty 
of the combination, he constructed, from the hint thus afforded, 
columns with capitab of this species about Corinth, and arranged 
their proportions, determining their proper measures by perfect 
rules." 

We all feel that a certain degree of order, harmony, or pro- 
portion of parts, is a necessary constituent of elegance in every 
thing; but it ought always to be apparent and simple in works 
of an ornamental nature. From our earliest recollections we can 
trace a love of order and uniformity ; and although in works of 
ornamental design we may thus adopt the forms of natural ob- 
jects, they must be symmetrized by being arranged with some 
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degree of regularity. There is a truth in the picturesque beau- 
ties of nature which can be given in works of imitative art by 
men of genius only, and it is this truth that touches our feelings, 
and excites our sympathies. Hence, in the compositions of high 
art, where picturesque effect is combined with accurate imitations 
of nature in her general aspect, as well as in her more particular 
details, the principles of symmetrical beauty are so subtilely im*^ 
parted as not to show themselves. But in the art of ornamental 
design, which is not an imitative art, the parts ought to be systema- 
tically regular, and no subject of this kind is injured by being, like 
the Corinthian capital, so decidedly uniform as to be obviously ar- 
tificial . Imitations of the human figure especially, ought to be con- 
fined to works of high art ; for the higher the position which an 
object holds in creation, the more intolerable are defective imita- 
tions of it in art. Merely conventional figures, in which there is no 
attempt at imitation, such as the kings, queens, and knaves in a 
pack of cards, are much more endurable than most of those pic- 
torial imitations of the human figure, to be found in the works of 
the Birmingham japanner, in such mechanical statuary as occupies 
the site of the modern Parthenon of Modern Athens, and in many 
other of the artistical productions of this country. The sculp- 
tured decorations of the Parthenon, and the painted decorations 
of the Vatican, are often referred to as examples of the successful 
employment of the human figure as an element in ornamental 
design ; but it must be recollected, that the one was the work 
of a Phidias and the other of a Rafaelle. 

In the imitative arts all beauty is of a relative description, and 
owes its excellence to the conformity or degree of unity that ex- 
ists between it and the original from which it is taken, and which 
it ought not only to imitate, but to represent in its effect upon the 
mind. The original may either be a natural object or an esta-. 
blished idea, and the imitation may still be beautiful as a work 
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of art, whether or Hot there be absolute beaatj in the object or 
the idea depicted. An imitation of a healthy, youthful, and well 
proportioned human figure^ may make a more pleasing picture 
than that of old age and deformity ; yet although the subject of 
the one may be more beautiful than that of the other^ both may 
stand equally high as works of art ; and their beauty as such, 
estimated by the success with which nature has been thus imi- 
tatedi to the eye and represented to the mind. But original 
or absolute beauty does not depend upon a resemblance to any 
other original. This' beauty is relative only to the human 
mind by which it is perceived, for here there seems implanted a 
faculty that reciprocates in some degree or other to certain modes 
of combination in the visible elements of creation. The first ele- 
ment of this species of beauty is uniformity, and the second, vari- 
ety. When we look upon the outline of a circle, we are satisfied 
that it exhibits perfect uniformity in the parts of which it is com- 
posed, without reference to any other object whatever, and if we 
inscribe within it, either an equilateral triangle or a square, we 
are also satisfied of the agreement that exists between either of 
these rectilinear figures and the circle.^ Variety is imparted to 
combinations of this kind, by a change in one or other of the 
parts. For instance, when we inscribe within a circle an isosceles 
triangle, we find the first species of variety, because the circum- 
ference of the circle is divided into three arcs, two of which are 
equal to each other, and one unequal, being either larger or 
smaller than either of the other two. Thus the impression 
njade upon the mind through the eye, meets an immediate re- 
sponse, and this is the foundation of that species of beauty which 
can be subjected to rules, and which we can apply with pre- 
cision and certainty, not only in the arts of ornamental design, 
but in such ^ of the ordinary requirements of mankind as adniit of 
symmetry, proportion, or harmony of parts. When the laws by 
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which this species of beauty is goremed are obeyed^ in the pro- 
d action of any work, however humble it may be, there can be 
nothing to offend the eye of taste, while imperfect imitations of 
natural objects are always offensive. 

For instance^ let us suppose that a block of white marble was 
to be applied to the decoration of a flower-garden. If a sculp- 
tor of real genius were employed to perform the work, he might 
convert the shapeless mass into a Venus or a Hercules, thus 
combining a perfect imitation of the human figure with that of 
the established idea either of beauty or of strength ; and accord- 
ing to the powers of his genius would be the perfection of his 
work. But suppose that the proprietor of the block of marble 
could not afford to employ an artist of the highest order^ but still 
wished to have the highest class of subject, he would have in all pro- 
bability a very imperfect imitation of a female or male figure^ 
without the requisite embodiment of the idea of beauty, or of 
strength. Let it now be supposed that the proprietor of the block 
of marble foresaw this failure, and that, as he could not employ 
real genius upon the work, instead of any attempt at imitative art, 
he only required an ornamental design where the beauty of form 
might be applied in the abstract ; and supposing that he could 
get an ingenious mechanic who had been taught the first princi- 
ples of symmetrical beauty, he would then have every probabi- 
lity of seeing his marble converted into some merely ornamental 
design, which, although not calculated, like a work of high art, 
to excite our sympathies, and form a theme for the imagination 
to dwell upon, would still be sesthetically pleasing ; and could 
never excite in the mind that species of dislike which arises from 
an imperfect imitation of nature. 

The mechanic, in the execution of such a design, can get no 
direct assistance from the beauties of nature, unless they be ap- 
plied systematically through the medium of the laws of symme- 
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try ; for in the humblest of her organic forms, the laws which 
constitute their beaiity generally lie so concealed as only to be ais- 
certained by the careful investigation of the naturalist, or felt 
by the keen perception of the man of genius. Therefore no mere 
imitation of the yarious natural beauties that were to surround 
his work, would conduce half as mach to its perfection as an 
application of the most elementary laws of geometric harmony. 
Such as CaJlimachus is said to have applied in the production of 
the Corinthian capital. 

It is the sam^ in architecture as in sculpture with regard to 
the employment of genius. When a public building or palace is 
to be erected, the established idea of grandeur can only be im- 
parted by an architect of true genius. But the street elevation 
of a tradesman's house, in its division into doors and windows, 
may be rendered much more beautiful by an application of the 
elementary laws of symmetry, than by the usual mode of at- 
tempting to produce grandeur by the misapplication of the ar- 
chitectural decorations of a Grecian temple. In like manner, the 
potter in fEishioning his clay, and the decorator in drawing his 
ornamental design, may have in those laws a guide to bb much 
beauty as the nature of their respective works will admit of, 
without the danger of falling into the errors of defective imita- 
tion either of the works of others or of natural objects. 

In opposition to the laying down of any kind of rules in art^ 
it is often asserted that the greatest works of genius generally 
exhibit a departure from the known laws of harmony. But I 
strongly suspect that this supposition is a popular error, and that 
instead of such works exhibiting a departure from those laws, 
a little investigation would prove that their excellence depended 
upon a more refined and subtle application of them, emanating 
from intuitive feeling, and thereby more closely resembling the 
works of nature. Such apparent deviations from rule are appro- 
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priately called flights of genius ; but they are flights in the right 
direction, and such as none but men of genius can successfully 
take. 

The fact that we stand in need of a more general diffusion of 
a knowledge of, and a love for the beautiful, is often reiterated. 
But perhaps it has nowhere been more eloquently insisted upon 
than in a paper in the AthensBum, for the introduction of a por- 
tion of which, in this place, its own intrinsic merit will be a suf- 
ficieut apology. The writer of this paper asks : — " Is it true 
then, that *• we need little knowledge but that which clothes and 
feeds us,' that which works our steam engines, spins our cotton, 
grows our com, sails our ships, rules our colonies, makes our 
laws and exd?hites them ? Is the useful and the sensible the only 
real in nature ? Is gold the great good, and wealth the chief 
happiness ? — or is it, on the other hand, true that the human 
mind is to itself the most real of existences — that moral right 
and moral wrong are powers more mighty than wealth or want 
— that ttie acquisition of truth, the attainment of worth, and the 
appreciation of the beautiful, are- purposes of life and of death, 
incontrovertible and momentous ? 

'' The study of the trtie, the good^ and the beautiful^ has formed 
an important occupation of life in all highly civilized nations, and 
has been inculcated by the truest patriots and the highest philan- 
thropists. Science, virtue, and beauty, form the noblest elements 
of creation and of the human soul — ^they form the first objects of 
our national institutions, the highest elements of a national cha> 
racter, and the best themes of a national literature. To quote a 
distinguished modem moralist, ' a people should honour and cul- 
tivate that literature which expresses and communicates energy 
of thought, fruitfulness of invention, force of moral purpose, a 
thirst for the true, and a delight in the beautiful/ 

*^ It would be a great step in the advancement of our national 
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civilization^ were the love of the beautiful, and the power of ap- 
preciating the value of its manifestations, more intimately mixed 
up with the associations and habits of our countrymen. That we 
have artists of high powers — architects of consummate skill — is 
matter of national congratulation ; but does little to prove the 
existence of a high standard of national taste. The habit of en- 
joying the beautiful, and the power of appreciating it, should 
pervade the national character — should determine its national 
institutions — ^and be diffused among the peasantry of our streets 
and hamlets. ^ The farmer and the mechanic (we quote Chan- 
ning once more) should cultivate the perception of beauty,* — 
' Every man should aim to impart this perfection to his labours.' 
Were every man a judge and appreciator of beauty, then indeed 
might we expect forms of loveliness and grace to pervade the 
regions of domestic and every-day life, to replace in our streets 
the expensive ugliness of our street decoration— in our homes 
the vulgarities of ornamental deformity — and in our churches the 
distortions and anomalies of meretricious decoration. It is in the 
cottage and the church that national taste must receive its best 
lessons, and until the love of beauty and the intelligence of its 
principles pervade the national character, it can never sustain a 
high standard of national art. To educate the community in the 
beautiful, is the first condition of a high state of art. High art, 
to be encouraged, must be widely appreciated and highly enjoy- 
ed, and it is most true of works of taste and genius, as of pro- 
found investigations of philosophy, that they ' can only be esti- 
mated and enjoyed through a culture and power corresponding 
to that from which themselves have sprung.' "* 

The question here naturally arises, — what is the best method 
of thus advancing our national civilization, and by what means 

* AihencBum, No. 815, page 541. 
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can an appreciation and consequent love of the beautiful be more 
intimately mixed up with our associations and habits ? It would 
appear that we have hitherto been making efforts to reach the top 
of the ladder, without using the first steps^ and that we have conse- 
quently failed to make any ascent. We have academies and schools 
of design, in which copying of the highest works of art, both ancient 
and modern^ is practised, with the understanding that, if after some 
years of this mode of study, any of the pupils that do not show- 
sufficient genius to become professors of high art will, at all events, 
be capable of producing ornamental designs. But this is a great 
mistake, for it has been proved to me, by thirty years' experi- 
ence, that youths of ordinary capacity who have never had a pre- 
vious lesson, are more easily instructed in the precise rules of 
ornamental art than those who have had years of such practice as 
our academies of art and schools of design afford. Hazlitt says 

I truly, that '^ a constant reference to the best models of art neces- 

sarily tends to enervate the mind, to intercept our view of nature, 

I and to distract the attention by a variety of unattainable excel- 

lence. An intimate acquaintance with the works of the cele- 
brated masters, may indeed add to the indolent refinements of 

1 taste, but will never produce one work of original genius. * * * 

The thoughtless imitator, in his attempt to grasp all, loses his 
hold of what was placed within his reach ; and from aspiring at 
universal excellence, sinks into uniform mediocrity. There is a 
certain pedantry, a given division of labour, an almost exclusive 
attention to some one object which is necessary in art, as in all 
the works of man. Without this the unavoidable consequence is a 
gradual dissipation and prostitution of intellect, which leaves the 
mind without energy to devote to any pursuit the pains necessary 
to excel in it, and suspends every purpose in irritable imbecility." 
But instruction in the first principles or elementary laws of 
beauty in form and colour, can have no such hurtful tendency, 
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because thej are capable of being systematized, and consequently 
of being taught^ to youths' of ordinary capacity, unconnectedly with 
high art, and may thus enable them generally to understand the 
nature of absolute beauty. Those who follow such of the useful 
arts as depend for a portion of their excellence upon beauty of 
form and colour, would be enabled to apply them practically in 
their works, while all would be capable, in some degree or other, 
of understanding and appreciating such applications. If, there- 
fore, some means could be adopted of inculcating to the rising 
generation, along with the other elementary branches of educa- 
tion, the simple and teachable laws of visible beauty, then might 
we look forward with some degree of hope to the time when an 
appreciation and love of the beautiful will form a feature in our 
national character. 

Let us now inquire into the means adopted for disseminating 
that appreciation and loye of literature that distinguishes our 
country, as also into the method by which its principles have 
been inculcated generally, so as to elevate our national character 
as an intelligent people. 

Humble as the dccupation of the Parish Schoolmaster is con- 
sidered, while employed in teaching his young pupils the first 
simple modes of combining the letters of the alphabet in the for- 
mation of words, and those of combining the numerals in ex- 
pressing numbers, yet none can deny the greatness of the effects 
thus produced in forwarding our national intelligence and pro- 
sperity. What are the classics in such humble schools of litera- 
ture compared to the spelling-book ? What purpose could the 
highest literary and scientific productions of the human mind 
serve at this early stage ? None, but to bewilder and confuse ; 
for they could not be understood. 

In arithmetic the children learn the most simple rules of addi- 
tion, multiplication, and division. The teacher does not lay be- 
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fore tliem the calculations by which the greatest of our natural 
philosophers have immortalized their names, and tell them that 
as these are the greatest works of the kind ever produced, they 
will, by transcribing them, attain a perfect knowledge of figures. 
Neither does he tell them, that the instructions he gives them 
are merely intended as a pedestal upon which genius is to exhibit 
the highest order of literary effort or algebraic calculation. No, 
the master is content to convey, and his pupils to receive, the 
elementary principles of grammar and calculation, for the pur- 
poses of every-day life, leaving out of the question, in the mean- 
time, the higher orders of literature and mathematics. By such 
primary means of inculcating the principles of literature, have we 
arrived at our present. greatness as an intelligent people. 

But as to our general refinement — our knowledge and appre- 
ciation of the beautiful, as connected with the useful arts, we are 
confessedly far behind. We have certainly a wide diffusion of 
a pretended knowledge or connoisseurship in the fine arts, but 
then how few can give a reason for the opinions they form upon 
works of art, and how very few, indeed, can tell why the form 
of one utensil upon his table is more beautiful than that of 
another, or why one kind of proportion in an apartment is agree- 
able to the eye, while another is not. I cannot help attributing the 
failure of all our attempts to diffuse a knowledge of the beautiful, 
to an improper method having been adopted, — a method the very 
opposite to that by which the other useful branches of education 
are disseminated. 

The first principles of art which give beauty to the produc- 
tions of the mechanic in his humble workshop, and to those of 
the professor of the 'fine arts in his studio, are identical. But so 
are the first principles of that literature which enables the me- 
chanic to correspond with his employer, and the poet to delight' 
mankind by the emanations of. his genius. There is also au 
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identity between the first principles of calculation by wbich the 
mechanic ascertains the quantities of his work^ and renders his 
accounts, and those by which the natural philosopher calculates 
the motions of the heavenly bodies. But the letter of the me- 
chanic is not, necessarily, a work of literary genius, neither are 
the calculations of his account to be compared to the solution of 
a mathematical problem. Hence the division of the front of a 
plain street house, the formation of a soup-tureen or tea-pot, the 
diaper pattern which enriches a window-curtain, a carpet, or the 
walls of a room, although subject to the first principles of art, 
are no more necessarily works of artistical genius than the let- 
ter of the mechanic is necessarily a work of literary genius, or his 
account necessarily the work of a mathematician, although the first 
principles of literature and calculation are in each cajse the same. 
In our schools of design I believe it is a regulation, that no 
pnpils are admitted but such as have shown decided indications of 
a genius for the graphic art, consequently the instruction which 
these schools profess to afford is limited to a very small portion 
of the community, and therefore cannot diffuse a general know- 
ledge and love of the beautiful. How^ for instance, could we 
have become an educated people, had our schools of literature 
been so constituted, that no pupils would have been admitted but 
snch as had previously given indications of a genius for literary 
pursuits? We might probably have had, under such circum- 
stances, as many authors as we have at present, but there would 
have been very few readers to understand and appreciate their 
works ; such, however, is the present state of the arts of design 
in this country. We have producers of beauty, and always will, 
while intuitive genius occasionally appears amongst us, but for 
want of a mode of general instruction in the most elementary 
principles of art^ there are few who understand or appreciate the 
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productions of genius^ or even the application of the most simple 
rules of harmony. 

A knowledge of the principles of symmetrical beauty cannot 
be inculcated by setting boys down to copy drawings or prints 
even of a high class, any more than instruction in the principles 
of language could be^conveyed to them by making them repeat 
sentences of classic literature before they had a knowledge of the 
principles of grammar by which the words were put together. 

Collections of works of high art, in painting and sculpture, — 
cbsts from the finest statues, and ornamental works of the an - 
cients^ and engravings of the highest class, are, doubtless, fit ob- 
jects for contemplation and study, and are the proper materials to 
form a museum for the advancement of sBsthetic culture. So, 
likewise, are the works of the ancient poets and philosophers, and 
such other productions of genius, the fit and proper constituents 
of a public library for the intellectual and moral improvement of 
such of the community as have leisure and inclination to study 
them. But the former are no more fitted as a medium for the 
purpose of teaching the first principles of symmetrical beauty, 
as applicable to the requirements of ordinary life, than the latter 
are for the first lessons in the parish school. 

The writer in the Athenasum already quoted, not content 
with so eloquently enlarging upon the necessity of the general 
difiiision of a knowledge and appreciation of the beautiful — in- 
dicates a system in the following words : — ^' Beauty in nature 
(argued the Platonists) is the manifestation of the one great and 
good mind of the great form-worker of the Universe. No rea- 
sons can possibly be aligned why this one great, one good 
mind should make any thing otherwise than good, and the best 
possible. The manifestation of the goodness and excellence of 
this supreme mind in the material universe is its beauty, and ex- 
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cellence, and perfection. Let us inquire How a good and great 
mind^ yersant about the forms of matter, must necessarily pro- 
ceed. The operations of such a mind must be guided by certain 
principles ; these principles must be the principles of beauty and 
perfection. 

**• To discover the laws of material beauty is, therefore, first of 
all to determine the laws of mind : for the laws of the divine 
mind we must examine our own. The only type of intellect 
and goodness we possess is that furnished us by human nature. 
' God ' — says an eminent Christian philosopher — ' God is an- 
other name for human intelligence raised above all error and im- 
perfection, and extended to all possible truth.' — ' We discover 
the impress of God's .attributes in the universe (continues the 
same author) by accordance of nature, and enjoy them through 
sympathy.' This we conceive to be the true theory of the en- 
joyment of nature ; we see the developement there of a high^ and 
good, and glorious^ and loveable mind— -of a mind resembling all 
that is best in our own, refined and purified above ail error and 
inaperfection ; and in our enjoyment of the works of the Divine 
Artist, sympathy is a principal element. 

'^ The Platonists tell us what some of the conditions of mat- 
ter are which are not good, which are not beautiful, which do 
not manifest the working of mind, and out of which has come the 
beautiful of universal nature. To want definite and intelligible 
figure — ^to fluctuate confusedly — to manifest no design, intention, 
or proportion — to be without method — to have no resemblances 
or relations of one to another — to be in this condition, was a 
state of being which excited the vehement longing of the great 
and good God, and out of which He brought the design of the 
universe, endued with definite and intelligible form ; manifesting 
design, method, definite proportion, symmetry. So also Moses. 
The heavens and the earth were without form, and void, and in 
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(larkoess of cbaoB^ and they were afterwards bounded, defined, 
proportioned, symmetrized, made all very good. Intelligible 
form, defined, proportioned, manifesting method, order, sjrmme- 
try, purpose, is beautiful and accomplished in the highest degree 
— is the best and most beautiful. 

*' Let us begin with the most elementary conceptions of form, 
and the relations of which these are capable. 

^' Form consists in the assemblage of separate parts of matter 
into one whole. This assemblage is the first condition of order. 
The relation between a whole and its parts, is the first great 
conception of the intellect versant about matter : it is essential 
to our conception of form. Let us call it the law of Unity, To 
the construction of any work of art, the first condition is that it 
possess unity, and manifest in all its parts a definite relation to 
a whole. Let, then, there be a mass before us of unformed 
matter ; let it be the clay of the sculptor, or the stone of the 
architect, (or ^ the clay in the hand of the potter ;') its parts 
must all assume some intelligible relation to some unit or whole, 
as a necessary condition of beauty, or the manifestation of mind. 
That the figure be a triangle, a globe, a pyramid, that its parts 
assume such relations as to belong to one intelligible whole, is to 
conform to the first great law of beauty, unity — the subordina- 
tion of all the parts to the completeness of the whole. 

*•'' The second element of beauty, after the relation of the parts 
to the whole, is — ^let us call it the law of Symmetry — the rela- 
tion of these ^arts to each other. That individual parts may be- 
long to the same whole, they must have a definite proportion to 
each other : they must be homogeneous, or by some relation ho- 
mologated to each other in the relation of parts of that whole. 
Now, if the whole be made up of parts, we may have regard to 
the number of those parts, or their nature. The composite (or 
whole) may consist of parts which are identical each with the 
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other; that is to say, each may form the precise half of the 
Tirhole ; and this identity of parts constitutes the closest degree 
of relationship — ^the nearest bond of connexion. Hence beanti* 
fal objects in nature and art are composed of identical halves — 
the human body, the human face, a Greek temple^ a Grothic 
church, being compositions of two identical halves around a 
given mesial line or axis. This is the first degree of symmetry 
or proportion — ^the most perfect and intimate and simple of re- 
lations. Let us call it the binary proportion or relation — the 
9yinmetry of the Jint degree — ^the first great relation of propor- 
tion. 

^^ But we may add to this closest relation of identity of two 
halves with each other^ another relation essentially distinct from» 
although of the same genus with the former. From the binary 
composition, the mind passes forward to a ternary composition. 
A ternary symmetry is also a conceivable idea ; a whole compo- 
sition, or figure, may be such as to arise out of the perfect uni- 
son of three identical and equal parts, and these may be united 
in a whole as perfectly as the two identical halves. A propor- 
tion of three to one is thus recognized as a condition of symme- 
try; and compositions of three figures, or parts, or elements, 
each identical with each, is a relation of recognized and univer- 
sal beauty. Let us call it tymmetry of the second degree, or the 
ternary proportion or relation. 

" Thus flow directly and necessarily from the great laws of 
unity of composition, the proportions of one, two, and three— 
the symmetry of parts in the first and second degrees; and 
hence we see that the elementary numbers are necessarily intro- 
duced as elements of beauty in form. 

'' But these parts, besides resemblance of form, must be con- 
nected with each other, either in fact or in idea, in order to con- 
spire and form a unit ; that is, they must bo united to form a 

B 
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wliole. Throe things, or forms, ma; 
yet Qot fonn a whole. To unite thei 
cessar;, some cement, eoae manifest 
to eaoh, but of each to each and to i 
circles, three identical balls, three id 
figures, form not necessarily a whol 
There is necessary a bond of union, 
mnst exist and be manifest. The e 
part to the whole, must unite each a 
I,et 118 call the identification of each 
whole, the laio of Continuitj/. 

" Unity, Symmetry, Continuity, 
plea of composition in design — the | 
perfect manifestations of which are 
of beauty. They are necessary elen; 
regarding the forms of matter."* 

Snch is the excellent idea given by 
oiples which are necessary oondittone 
it shall now be my task to take up t 
it off, and to attempt to explain, sysb 
such a way as to come within the 
this Treatise. 

* Atheneeom, No. 8] 
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PART L 



The science which derives the first principles in all the 
arts of design from those combinations, which excite in 
us the idea of beauty by the harmony of their parts, is 
called ^Esthetics. 

In this science the human mind is the subject, and ex- 
ternal nature the object. Each individual mind, as I have 
elsewhere observed, may be considered a6 a homogeneous 
existence — a unity in creation — ^a world within itself 
These two separate existences, the individual mind, and 
the world at large, have a relation to each other: the 
subject is affected by the object, and the media of com- 
munication by which this is performed, are the sensorium, 
and its inlets the organs of sense — ^the former being in 
direct contact with the subject, and the latter with the 
object. The organs of sense are acted upon in various 
ways, and by various modifications of the elements of the 
external world, but aesthetically the mind is affected in 
two ways only. These affections iare either pleasing or 
displeasing — ^harmonious or discordant — ^the absence of 
the one quality constituting the presence of the other. 
When these qualities are equally balanced, no more effect 
is produced on the mind, than two opposite colours 
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produce on the organ of vision when they destroy each 
other in neutrality. This effect upon the subject results 
from a homogeneous principle existing in external nature, 
to the operations of which the internal sense responda 
This response is called perception, and the science of 
aesthetics is devoted to the investigation of the modes 
in which external objects — natural and artificial — ^affect 
this power of the mind. Although the organs of sense 
are various, yet the mode in which they act appears to be 
uniform, and of a mathematical nature, so that the effects 
of the object upon the subject are either harmonious or 
discordant, according to the degree in which this principle 
is exhibited and responded to. 

Harmony is not a simple quality, but, as Aristotle de- 
fines it, " the union of contrary principles having a ratio 
to each other." Harmony thus operates in the production 
of all that is beautiful in nature, whether in the combina- 
tions, in the motions, or in the affinities of the elements 
of matter. In form, harmony constitutes proportion, which, 
as Vitruvius expresses it, " is the commensuration of the 
various constituent parts with the whole ; in the existence 
of which symmetry is found to consist." (Note A) 

The contrary principles to which Aristotle alludes, are 
those of uniformity and variety, which give rise to two 
distinct kinds of beauty, aciiiording to the predominance 
of the one or the other of these principles in the object. 
The one kind may be called symmetrical beauty,. and the 
other picturesque beauty — ^the first allied to the princi- 
ple of uniformity in being based upon precise laws that 
may be taught to men of ordinary capacity, so as to enable 
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them to produce it in their works — ^the second allied to 
the principle of variety to so great a degree that no pre- 
cise laws can be laid down for its production. The gene- 
rality of mankind may be capable of perceiving this 
latter kind of beauty, and of feeling its effects, but men 
of genius only of producing it in works of art Natural 
objects have in general a preponderance of picturesque 
beauty, but the highest degree of perfection is the result 
of an equal balance of both kinds. Of this the human 
figure is an example ; because, when it is of those pro- 
portions generally reckoned the most perfect, its symme- 
trical beauty bears to its picturesque beauty an apparently 
equal ratio. For instance, its lateral halves are perfectly 
uniform to the eye, and its principal divisions relate to 
each other as foUows : — From the crown of the head to 
the 08 pubis, is one half of the whole length, from the 
thigh-joint to the knee-joint, from the knee-joint to the 
heel, and from the elbow-joint to the end of tiie longest 
finger, -are each one fourth of the whole length. From the 
crown of the head to the end of the chin is one eiglith, and 
from the elbow-joint to the shoulder-joint, is one fifth of 
the whole length. These are the most apparent divisions, 
and are those which principally operate in the piotions 
and attitudes of the human frame. 

The symmetrical beauty of the facial surface, as depicted 
on the retina, or referred to a plane, when viewed in full 
front, consists in a similar kind of proportictti. The form is 
an oval, upon the conjugate diameter of which the eyes 
are horizontally placed, thus dividing it into two equal 
parts. From the eyes to the end of the nose, from the 
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end of the nose to that of the chin, and from the top 
to the bottom of the ear, are each one fourth of the 
whole length. The mouth is placed upon one third of the 
Iwigth, between the nose and end of the chin. The mouth 
and each of the eyes are, horizontally, one fifth of the con- 
jugate diameter. These are only a few of the various 
proportions that constitute the symmetrical beauty of the 
human figure ; but the whole are easily defined, and are 
thus subject to rules which may be taught. (See Note A.) 
It is very different with the picturesque beauty of the human 
figure. This consists, in the first place, in light, shade, and 
colour; in the second place, in the ever varying undulations 
of the forms of the external muscles, in the changes of these 
forms by the innumerable positions and motions of the 
members to which the muscles belong; and in the third 
place, it consists in the expression of the countenance, 
depending upon the operations of the mind, and the corres- 
pondence between this expression and that of the attitude 
or motion of the whole figure. These are the picturesque 
beauties with which genius only can deal — for they are 
subject to no rules that can be taught, and belong exclu- 
sively to the imitative arts. 

There are objects in nature, however, which have no 
symmetrical beauty, but are, nevertheless, beautifuL An 
ancient oak, for example, is one of the most picturesque 
objects in nature, and its beauty is enhanced by want of 
apparent symmetry. Thus, the more fantastically crooked 
its branches, and the greater the dissimilarity and variety 
it exhibits in its masses of foliage — ^the more beautiftil it ap 
pears to the artist and the amateur. And, as in the human 
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figure, any attempt to produce variety in the proportions 
of its lateral halves would be destructive of its symmetric 
cal beauty — so in the oak tree, any attempt to produce pal- 
pable similarity between its opposite sides would equally 
deteriorate its picturesque beauty. As in nature, there are 
objects which are beautiful, without apparent symmetry- 
so in art, there are others which are beautiftd without that 
degree of variety which produces the picturesque. Such 
objects depend, principally, upon symmetry for their 
beauty, and are thus calculated to please the perception 
SBsthetically, without exciting the higher emotions of the 
mind. It is to such objects that the rules I am about to 
point out may be most profitably applied.^ 

As symmetry consists in the commensurability of the 
various constituent parts with the whole, and as the two 
contrary principles of uniformity and variety, or similarity 
and dissimilarity are in operation in every harmonious 
combination of the elements of form, we must first have 
recoiu^e to nimibers in the abstract, in order to under- 
stand the nature of the harmonic ratios when applied 
to numerical quantity, and thus be able to apply them in 
the production of symmetiy. 

These contrary principles arise, in abstract numbers, 
from the various modes in which the unit may be com- 
bined. Its first and most uniform combination is with 
another unit by which its first multiple 2 is produced, 
which number is a submultiple of 4, 6, 8, progressively as 
2, 3, 4. It is the first even number, that is, it consists of 
two equal and similar portions, and these are its only ali- 
quot parts. It therefore may be termed the first principle 
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of uniformity. The second combination of the unit is 3, 
which is the first odd number, and is a submultiple of the 
numbers, 6, 9, 12, these being progressive multiples of 3, 
by 2, 3, 4. This number being also the combination of 
1 and 2, may be called the first principle of inequality or 
variety. The third mode of union is the combination of 
the two contrary principles of 2 and 3 in the number 5. 
This number is the third simple multiple of the imit, be- 
cause it has no other aliquot parts, and combines the 
binary and ternary principles of union amongst imits. 
It is a submultiple of the numbers 10, 15, 20, progressively 
as 2, 3, 4. The numbers 2, 3, and 5, are, therefore, the 
first three multiples of 1 that have no other aliquot parts, 
and it will be shown, that by the union in proper propor- 
tions of the contrary principles which they exhibit, the pro- 
portion, symmetry, and beauty of abstract form, may be 
educed. (Note B.) 

In form, as exhibited by plane figures, these principles 
may be applied through the medium of the circle, because 
by the division of its arc into parts called degrees, minutes, 
&c., the units are formed, by which the harmonic ratios 
of numerical quantity may be applied to that primary 
species of figure upon which the beauty of form especially 
depends, namely the triangle. 

The circle has, from time immemorial, been divided into 
360 degrees. . It is not known by whom this division was 
originally made, nor for what particular purpose ; but so 
far as I have been able to investigate its properties, I think 
I may with safety say, that no other number combines in 
the same harmonious manner, the numbers to which I 
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have just alluded, namely, 2, 3, and 5. Of this I shall 
give the following example, by which it will be seen that, 
in the first place, it is divisible by 2 three times, by 3 two 
times, and by 5 once. The quotients arising from these 
modes of division, commencing with the greatest, are in 
like manner divisible by 2 three times, by 3 two times, 
and by 5 once. Lastly, the quotients of this second mode 
of division are divisible in the same manner, thus : — 



A 


B 


C 


2)360 


3)360 


5)360 


2)180 


3)120 


72 


2)90 


40 




45 






C 


A 


B 


2)72 


3)46 


5)40 


2)36 


3)15 


8 


2)18 


5 




9 






B 


C 


A 


2)8 


3)9 


5)5 


2)4 


3)3 


1 


2)2 


1 





1 

The division of the circle by its diameter into equal parts, 
gives the base line from which all angles are calculated by 
the degrees contained in the arc which stands upon it, and 
these are in number 180° divisible into minutes, &c., as 
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just stated. The division of the semicircle by two gives the 
perpendicular line to the base which divides the arc into 
quadrants, each of which contains 90"^, and the angle thus 
formed with the base line, is called the right angle, be- 
cause it is the most perfect of its kind, all angles having 
more degrees being obtuse, and those having fewer being 
acute. This angle may therefore be taken as the funda- 
mental angle, to which all others, in the first instance, 
should relate as to a natural key, and it is by this means 
that the principle of harmonic ratio may te appUed to 
forms, see Plate I. 

A rectilinear triangle is the simplest component figure 
of any other rectilinear plane figure; because it has the 
smallest number of sides and angles. It must, therefore, 
be to this figure that we are to look for the most simple 
operation of those first principles which give symmetry 
to forms. 

Of symmetry there appears to be three primary orders, 
namely, that which relates to the number 2 ; that which 
relates to the number 3, and that which relates to the 
number 5, and of these there are various degrees, gradu- 
ally receding from the principle of simplicity of ratio. 

Symmetry of the first order is most appropriately repre- 
sented by the perfect square, because it is composed of two 
right-angled isosceles triangles, which have the peculiar 
quality of being divisible and subdivisible into halves, which 
are uniformly triangles of precisely the same description and 
relative proportions amongst their parts. The proportions 
of all triangles are regulated by the numbers of degrees 
in the arc of the semicircle which their angles contain, 
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and this peculiar triangle, which may be termed the pri- 
mary isosceles triangle, having two angles of 45°, and one 
of 90°, exhibits the ratio of 1 to 2, see Plate II. 

Symmetry of the second order is, in like manner, most 
appropriately represented by the equilateral triangle, for, 
by drawing a line from any angle perpendicular to the 
opposite side, it may be divided into two scalene triangles, 
the angles of which being of 30°, 60°, and 90°, exhibit in 
the ratios of 1 to 3 and 2 to 3, the first principle of va- 
riety, see Plate III. 

Symmetry of the third order is most appropriately re- 
presented by the acute angled isosceles triangle which has 
one angle of 36° and two of 72° ; for a perpendicular line 
drawn from its vertex to its base, divides it into two sca- 
lene triangles, each of which have angles of 18°, 72°, 
and 90°, and these are in the numerical ratio to the right 
angle of 1 to 5 and 4 to 6, see Plate IV. 

Thus we find in those three orders of symmetry— ;ir^, 
the ratios of 1 to 1 and 1 to 2 ; second, those of 1 to 2, 1 
to 3, and 2 to 3 ; and tiiird, those of 1 to 4, 1 to 5, and 
4 to 5, exhibited in the primary isosceles triangle, in the 
scalene of the equilateral triangle, and in the scalene of 
what may be termed the primary acute angled isosceles 
triangle, thus : — 

IL III. V. 

go"* 90° 90° 

I. I. I. II. I. IV. 

45° 45° 30° 60° 18° 72° 

Each of these harmonic ratios is compounded of others 
of a less simple kind. Thus the simple ratio of 1 to 2 be- 
tween 45° and 90°, is compounded of the two less simple ra- 
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tios of 2 to 3 and 3 to 4, in 45° to 6T 30' and 6T 30' to 
90* ; and these two ratios being multiplied together, the 
lesser term of the one by the lesser term of the other, and 
the greater term of the one by the greater term of the 
other, produce 6 and 12, which havle the same ratio to 
each other as 1 to 2. Again, the ratio of 2 to 3 between 
60° and 90°, may be divided into the less simple ratios of 
4 to 5 and 5 to 6, in 60° to 75° and 75° to 90°, and these 
ratios being multiplied as before will produce 20 and 30, 
which numbers have the same ratio to each other as 2 to 
3. Lastly, the ratio of 4 to 5 between 72° and 90°, is divi- 
sible into the two less simple ratios of 8 to 9 and 9 to 10, 
in 72** to 81** and 81** to 90*, and these ratios being multi- 
plied as before, give 72 and 90, which numbers are to each 
other in the ratio of 4 to 5. 

But the two following series of numbers and relative 
series of degrees of the quadrant, wiU show more clearly 
than any description, the maimer in which the harmonic 
ratios arise progressively in numbers, and how they may 
be extended and applied in the production of symmetry 
amongst angles. 

In the first series, the number C is compounded of A 
and B, E is compounded of B and C, I is compounded of 
D and E, and P is compounded of Gr and H. D is a mul- 
tiple of 2 by 2, F a multiple of 3 by 2, and K a multiple 
of 5 by 2. F is likewise a multiple of 2 by 3, I a mul- 
tiple of 3 by 3, and P a multiple of 5 by 3. 

In the second series, the degrees at C are to those at A as 
1 to 3, and to those at B as 2 to 3. The degrees at E are to 
those at D as 4 to 5, and to those at F as 6 to 5. The de- 
grees at I are to those at D as 4 to 9, and to E as 5 to 9. 
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B 
2 

D 

4 




N 
13 



G 

7 

14 





2)10^ 



5)15' 



3)6* 



It will be observed, that in the first table the numbers 
ascend in arithmetical progression from 1 to 16, but that 
in the second, the numbers of degrees which give the an- 
gles, descend by the same number of intervals progressively 
from 90° to 5° 37' 30", which are to 90° as 1 to 16. It 
will also be observed that there is no number of degrees 
to represent seven, or any of those that lie between ten 
and fifteen. The cause of the contrary mode of progression 
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IS, that the numbers in the first scale act as divisors in the 
second, and the ratios are therefore precisely the same both 
in reference to the number from which they proceed, and 
to each other, although their positions are reversed. And 
the reason that there is no number of degrees put down to 
represent 7, 11, 13, or 14, is simply that the quadrant of 
90° will not divide by any of these numbers, in such away 
as to form one of the elements of symmetry, see Note B. 

It will also be observed that both scales end with mul- 
tiples of 2, 3, and 5, and that the following series of har- 
monic ratios are evolved, as pointed out upon the scales by 
the straight lines between the numbers. 



Batios in 
Scale of Numbers. 

1 to 2 


Degrees. 
90° to 45° 




Ratios in 
Scale of Degrees. 

2 to 1 


2 3 


45° — 30° 




3—2 


3 — -4 


30° 22° 


30' 


4 3 


3— 5 


30° 18° 




5 3 


4 5 


22° 30' 18° 




5 4 


5 6 


18° 15° 




6 5 


4 9 


22° 30' 10° 




9 4 


5 9 


18° 10° 




9—5 


8— 9 


11° 15' 10° 




9—8 


9 10 


10° — 9° 




10°— 9 


8 15 


11° 15' 6° 




15° 8 


15 16 


6° 5° 


37' 30" 


16°— 15 



I shall now proceed to show that a series of peculiarly 
symmetrical rectangles arise naturally from the ele- 
mentary figure of the first order of symmetry, namely, the 
right angled isosceles triangle, which is half of the square. 
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Construct the right angled isosceles triangle ABC, 
as under, lengthen AC indefinitely, and through B draw 
BM parallel to AN. Make AE equal to AB, through E 
draw ED at right angles to AE, and join AD. Next make 
AG equal to AD, draw GF at right angles to AG, and 
join AF. In like manner, the triangle AHI is derived 
from AFG, by making AI equal to AF ; and so also AEL 
and AMN are obtained. (Note C.) 




The hypotenuses of the scalene triangles, so construct- 
ed, form with the base line AN, angles of 35° 16', 30, 26° 
34/, 24°5', 22° 12', or nearly. 

By uniting these scalene triangles in pairs by their hy- 
potenuses, we have a series of six rectangles having dia- 
gonals of 45", 35* 16', 30^ 26' 34', 24* 5', 22* 12', or nearly, 
when horizontally placed, and diagonals of 45*, 54* 44', 
60*, 63* 26', 65* 55', 67* 48', or nearly, when verticaQy 
placed. These rectangles have peculiarities which dis- 
tinguish them in a remarkable manner from all other 
figures of the same species. 

The first is the square, which, in common with all other 
rectangles, may be divided by lines drawn across its area 
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parallel to its four sides, into four of its own kind and 
relative proportions, or into any other number produced 
by the power of four. But the other five rectangles are 
oblongs or parallelograms, possessing the following pecu- 
liarities : — 

The first is divisible into two of its own kind and rela- 
tive proportions, by a line drawn across its area parallel 
to its shortest sides ; the second is, in like manner, divi- 
sible into three ; the third into four ; the fourth into five ; 
and the fifth into six of its own kind and relative pro- 
portions. These oblong rectangles are given in Plates VI., 
VII., VIII., IX., and X. The first is thus a multiple of 
2, 4, 8, &c. The second, a multiple of 3, 9, 27, &c. The 
fourth, a multiple of 5, 25, 125, &c. ; and the fifth, a 
multiple of 6, 36, 216, &c. of figures of its own kind and 
proportions. This is evident, for each parallelogram 
being divisible into a certain number of parallelograms 
similar to itself, each of these are again divisible into the 
same number of similar parallelograms, and so on to in- 
finity. Thus the second parallelogram, Plate VI., is 
divisible into two figures similar to itself, each of these is 
again divisible into two similar to itself, — these again are 
each divisible into two similar to itself, and thus the whole 
figure is successively divided into 2, 4, 8, 16, 32, &c., 
parallelograms, all similar to the original figure. (Note D.) 
In order to form the scalene triangles, arising from the 
hypotenuses by the process just described, into such a 
series as correspond to the harmonic ratios, it is only re- 
quisite to modify the second, fourth, fifth, and sixth to 
36", 27^ 24°, and 22°, 30'. The series will then be as 
follows :— 45^ 36^ 30^ 2T, 24°, 22' 30', as shown on Plate V 
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ese numbers have the following ratios to each other, 
1 I shall give in the order of their consonancy or 
icity, thus :— (Note E.) 

22* 30" have the ratio 



2T 



22° 30" 
24" 

2r 



to iff of 1 


to is 


, 2 


to 36* 


, 3 


to 45- 


, 3 


to ih- 


, 4 


to S6- 


, 5 


to SP 


, 6 


to 27- 


, 8 


to SO- 


■ 9 


to «• 


, 8 


to 24* 


, 1« 



„ 10 
„ 15 
„ 16 



ery rectangle has two positions — a horizontal and a 
sal — and its diagonal, or the hypotenuse of the scar 
)f which it is composed, forms, in the first case, an 

with its longest side or base having a smaller num- 
r degrees than 45 ; and in the second, an angle with 
ortest side or base, having a greater number of de- 

than 45. The ratios which the series just given 
to the diagonal of the square — to their own vertical 
oa, and to the right angle taken in the order of their 
icity, are as follows : — 

Ratio. 

rHorizontal position, 22° Sff 1 "j 
^ . \ Square, ... 45° 

rectangle. < y^^j^j ^^^^^^^ g^, ^^y 

iRight angle, . 90° 



34 



FIRST PBINOIPLES OF 



Second rectangle, 



Fourth rectangle, 



Horizontal position, 30° 

Square, . . . 45° 

Third rectangle, ^ Vertical position, 60° 

LRight angle, . . 90° 

rHorizontal position, 36° 

J Square, . . . 45* 

j Vertical position, 54*" 

LRight angle, . . 90* 

r Horizontal position, 27* 

J Square, . . . 45* 

I Vertical position^ 63* 

LRight angle, . . 90* 

rHorizontal position, 24*^ 
j Square, . . . 45* 
I Vertical position, 66* 
LRight angle, . . 90* 
These oblong rectangles are given in both their posi- 
tions, along with the scalene triangles, which produce them 
in Plates XI, XII, XIII, XIV, and XV. From this scale 
there proceeds an extended series of rectangles, embracing 
every variety of which the harmony of form is susceptible. 
Such an extended series I have given in a former work.* 

Before leaving this part of the subject, I may observe, 
that the proportioning of rectangles to one another, is the 
primary element of symmetry in every architectural work. 
The elevation of a Greek temple, and that of the plainest 

* •'Proportion, or the Geometric Principle of Beauty Analjied." Black- 
woods : Edinburgh and London. 
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street house, are alike reducible to an assemblage of- sca- 
lene triangles composing rectangles, in the requisite solids 
and yacuities of which such buildings are constituted — ^the 
first by its division into coliunns, intercolumniations, en- 
taUature, and pediment; and the second, by its simple 
division into doors and windows. 

If these elementary parts of the facade of any build- 
ing — ^whether they be few or many — ^have diagonals that 
bear harmonic ratios to one another, in the numbers of the 
d^rees contained in the angles which they form with 
their bases, the first and most obvious species of symme- 
trical beauty has been produced. 

All ornamental additions ought to take their proportions 
fitx)m thes6 elements, and relate to them subordinately; 
and where a deviation from the strict laws of harmonic 
proportion has necessarily occurred, such additions should 
be employed te assist in remedying the defect, instead of 
being considered, as they too often are, the primary ele- 
ments of beauty in architectural works. I have often 
heard architects of acknowledged genius, express the dif- 
ficulty they experienced in pleasing themselves with the 
anungement of rectangles in cases where none of the rules 
relating to the orders of architecture were applicable, and 
for which they could find no precedent to guide them. 
But in general little or ho trouble is taken in such matters, 
and the idea seems prevalent, that no species of architectu- 
ral beauty can be produced, unless it be by elaborate deco- 
ration, or by a servile imitation of some great work of anti- 
quity. Hence we find, that in the ordinary practice of this 
art, there is as little attention paid to the general proper- 
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tions of the interior apartments, or to the relations of the 
various parts into which they are necessarily subdivided, as 
to those of the exteriors of our ordinary dwelling-houses, 
and they consequently often exhibit the most incongruous 
mixtures of disproportionate figures. It is in such cases 
that the introduction of symmetrical beauty is most de- 
sirable, and where it is most likely to advance our national 
appreciation of the truth in matters of taste. Having 
given examples in some of my former works, of exterior 
proportion agreeably to the harmony of diagonals,* and 
as this treatise is intended more to elucidate principles, 
than exhibit their application in particular cases, I shall 
here confine myself to one or two examples. 

I shall take for the first example, the general proportion 
of the interior of an apartment. Every ordinary room is com- 
posed of a floor, a ceiling, two sides, and two ends, all of 
which are rectangles, divisible, as has just been shown, into 
triangles, the hypotenuses of which form their diagonala 
Suppose a drawing-room to be the subject, and that its 
length was to be 42 feet, a diagonal of 30* will give the 
most elegant rectangle for the floor, and produce a width 
of 24 feet. Suppose this adopted as the plan of the 
floor — ^the size might be increased or diminished to any 
extent, but while the diagonal had an inclination to the 
longest side of 30* the relative proportions would continue 
the same, and would be always divisible into three of its 
own kind. If the height were to be equal to the width, 
the rectangles forming the sides would also have a dia- 

* " Essay on Ornamental Design." D. Bogue, London : J. Menzies, 
Edinburgh. 
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gonal of 30', and the ends woidd each be square, having a 
diagonal of 45^ The ends would therefore have a ratio 
to the floor, ceiling, and sides, of 3 to 2 in the inclina- 
tion of their diagonals, and the apartment would exhibit 
one of the simplest kinds of symmetrical elegance. Ac- 
cording to the ordinary dimensions of such apartments, 
however, the height would be considered too great for the 
width, so that some modification of these simple propor- 
tions would become necessary. Let, therefore, the diago- 
nal of the sides be reduced to 27*, and the end to about 
40", and the ratios to the floor would be 10 to 9 and 4- to 
3. By this modification the symmetry is reduced, but the 
variety of contrary principles increased, and although the 
beauty be thus rendered of a less imposing description, 
it would, perhaps, be of a more pleasing nature. I give 
this simple illustration of the mode of proportioning an 
apartment in Plates XVI. and XVII. The requisite sub- 
divisions of the rectangles which form the sides of an 
apartment into doors, windows, &c., or their ornamental 
division into dados, entablatures, or panels, may be ren- 
dered symmetrically beautiful by attention to the same 
laws of proportion. For example, the vertical oblong, 
the diagonal of which is 67* 30' when placed on each side 
of the perfect square, whose diagonal is 45*, will produce 
a symmetrical arrangement, because their diagonals are in 
the ratio of 3 to 2, see Plate XVIII. ; so will those of 60* 
and 45°, because their diagonals are in the ratio of 4 to 3, 
see Plate XIX. In the first, the dissimilarity or variety is 
greater than in the second, but the symmetrical beauty 
of both is equal, so that it becomes a matter of fancy to 
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which of the two the preference ought to be given. The 
space between these rectangles is also determined by the 
same principle of ratio. The diagonal of this space is 80% 
whifch is to 45° in the ratio of 16 to 9, to 67° SC in that of 
32 to 87, and to 60° in that of 4 to 3. 

When these rectangles are considered, as horizontallj 
placed, the accompaniment becomes the principal, and al> 
though their relations be thus altered, their symmetrical 
proportion remains the same. The horizontal of 67-30 is 
22° 30', which, if placed between two squares, whose dia- 
gonals are 45°, the ratio is that of 1 to 2, and symmetrical 
beauty is still the result. It is the same with the other 
example when horizontally placed ; the centre rectangle 
has a diagonal of 30°, which are to 45° in the ratio of 2 
to 3. 

As these ratios become less simple, the figures become 
less symmetrical, until they degenerate into dissonance. 
For instance, 45° to 48° is in the ratio of 15 to 16, and 
the result of such a combination is, that the two vertical 
rectangles, losing the oblong form which, in the other ex- 
amples, contrasted so beautifully with the square, become 
themselves like imperfect squares. See Plate XX. 
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PART 11. 

Bbfobe proceeding with this part of my subject, I 
think it requisite to state, that all forms here treated of 
are understood to be what, in the language of geometry, 
are termed plane figures, having no other dimensions 
than those of length an^ breadth, and the configuration 
of which may be understood without the assistance of 
light and shade upon their surface. In this way all 
figures, whether they be solid bodies or plain surfaces, 
are depicted upon the retina of the eye, while their other 
dimensions and modes of configuration, are only guessed 
at by the light and shade, real or artificial, which appears 
upon their surface I say guessed at. for it is not diffi- 
cidt, by artificial means, to make a plane circle appear to 
the eye to be a sphere, and a plane square to be a cube ; 
but it is impossible, by art, to deceive the eye in respect 
to the configuration of their external form, as plane figures. 
Plato has said, " It is necessary that every depth should 
comprehend the nature of a plane f which means, that 
plane figures are the basis of every description of solid 
body. As such, therefore, they must convey to the bodies 
of which they form the bases, the same degree of sym- 
metry which they exhibited in their primitive state. I 
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shall, therefore, continue to point out what appears to me 
to be the laws of symmetrical beauty in forms by means 
of plane figures, as the most simple mode of treating the 
subject. 

The circle, the square, and the equilateral triangle, be- 
ing the primary elements of plane figures, must, conse- 
quently, exhibit in their configuration, the first principles 
of that proportion and symmetry which constitute the 
beauty of all forms employed in ornamental design. 

These figures are homogeneouis in their parts, and the 
manner in which they evolve the modes or orders of sym- 
metry by their union is remarkable. The first part of this 
Treatise having been confined to an attempt to elucidate 
the operation of the harmonic ratios upon rectilinear 
figures, and as I am now about to connect these figures 
with the curvilinear kind, *and to endeavour to show, that 
by their union, the same laws of harmony are as clearly 
evolved, I shall first explain the nature of the circle and 
the ellipse, which may be termed the primary and secon- 
dary curvilinear figures. The circle has been already re-- 
ferrejji to, and is a figure so well known, that it is only 
nece^ary here to say, that its centre is a point from 
which every part of its circumference is equally distant, 
this point is called its focus, and a line from it to any 
part of the circumference, a radius ; that any line bi- 
secting it is called a diameter, any portion of the cir-. 
cumference, an arc ; and the straight line which cuts it 
off from the circle, is called a chord; while the area in- 
closed by the arc and chord of a circle, is called a segmtnt, 
The centre or focus of a circle, inscribed by a square, is 
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4 



at the tangential point (Plate XXI, A) of two scmicircIeB i 

described within the area, and upon opposite sides of this s" 

rectangle, and the radius will, of course, be a line from v^ 

this point to the centre of either of the semicircles. (Plate ' ' 

XXI, B.) The ellipse is of a different nature, inasmuch 
as its centre is not a point but a straight line, the ends of 
which are its foci, and the sum of the distances of the foci 
from any point in the curve, is constantly equal to a line 
drawn through the foci and terminated at the ends by 
the curve. The length of this line is determined by two 
semicircles, whose diameters are the longer sides of the 
rectangle, within which the ellipse is to be inscribed ; be- 
cause the intersection of those semicircles will give the 
foci (A) of such an ellipse, and lines drawn from these to 
the^ focus (B) of either of the semicircles, are its radii. 
The radii are together always equal in length to the long- 
est diameter of the ellipse, and, consequently, double that 
of the radius of a circle of the same diameter. Not hav- 
ing given more than two ellipses in any of my former 
works, and in order that the nature of this figure may be 
more clearly understood, I have given in Plates XXII, 
XXIII, XXIV, XXV, XXVI, and XXVII, a series of 
six ellipses produced in this way, inscribed in as many 
rectangles having the harmonic diagonals of 48°, 54°, 60°, 
30*", 72°, and 80°, which will explain the process better 
than words. In each of these Plates, AA are the foci of 
the ellipse, and B the focus of the semicircle, where it will 
be observed, that the radii of each ellipse are the same. 
I have said that the square is the most appropriate repre- 
sentative of the first order of symmetry, which order has 
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relation to the number two. From this figure it will now 
be shown, that the representative of the second order of 
symmetiy, which has relation to the number three, is ge- 
nerated by a natural process — ^the circle acting as a me- 
dium ; and again, that the third order, which has relation 
to the number 5, is, in like manner, generated from the 
second order — ^the ellipse acting as a medium. The pro- 
cess is as follows : — ^Let a square be described about a cir- 
cle, divide each of its sides into four equal parts, and unite 
those divisions by parallel lines drawn across its area, thus 
dividing the perimeter of the square as well as its area^ 
into sixteen parts. It will now be found that those lines 
have cut the circumference of the circle into twelve equal 
arcs, the binary mode of division upon the perimeter of 
the square, producing a temarjr mode upon the circumfer- 
ence of the circle, the one number being a composite of 
two, and the other of three, thus so far evolving the two first 
orders of symmetry. See Plate XXVIII. From the centre 
division of the base of the square draw lines to the points of 
intersection, marked 2, 3, 4, 8, 9, 10, and there will thus be 
produced the platonic elements'of beauty, in the representa- 
tives of the two orders of symmetry, namely, upon the cen- 
tre chord the right-angled isosceles triangle, which is half of 
the square, upon the upper chord, the equilateral triangle, 
and upon the under chord, the obtuse-angled isosceles tri- 
angle, which is divisible into two scalene triangles of the 
same proportions as those which form the lateral halves 
of the equilateral triangle. See Plate XXIX. The ratios of 
the angles of these figures have already been explained. It 
has also been explained, that as the square is composed of 
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two right-angled isoficeles triangles, so is every other rect- 
angle composed of two scalene triangles, united by their 
hypotenuses. The two scalene triangles which form the y 

equilateral triangle, thus produce the oblong rectangle, < 

which belongs to the second order of symmetry, as the 
square does to the first. This rectangle has a curvilinear 
figure — ^the ellipse— which it harmonically inscribes, and 
to which it is in every respect related, as the square is to . 
the circle. Let this rectangle be constructed, and having 
inscribed within it its own ellipse, by the method already 
explained, let each of its four sides be divided into four 
parts. Unite those divisions by parallel lines, and the cir* 
cumference of the inscribed ellipse will be harmonically 
divided into twelve arcs ; their length decreasing in pro-" 
portion as the curvature becomes greater, see Plate XXX 
Repeat the same process with the ellipse, thus divided, 
by which the platonic elements were produced within the 
circle ; that is, draw lines from the centre point of its 
base to the divisions 2, 3, 4, 8, 9, 10, and there will thus 
be produced, along with the elements of the first and se- 
cond orders of symmetry, the representative of the third 
order also; thus, on the under chord, the right-angled 
isosceles triangle ; on the centre chord, the equilateral tri- 
angle ; and on the upper chord, the primary acute-angled 
triangle, the scalene triangles of which relate to the num- 
ber five, see Plate XXXI. Let two scalene triangles of 
this latter kind be united by their hypotenuses, and the 
rectangle of the third order of symmetry will be produced ; 
let its appropriate ellipse be inscribed within it ; let its 
perimeter be divided in the same manner as that of the 
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preceding figure, Plate XXXII. Draw lines from the 
base and within the area of this ellipse, to the intersec- 
tions, 2, 3, 4, 8, 9, and 10, and there will be produced upon 
the under chord, the equilateral triangle, the representa- 
tive of the second order of Bjmmetry ; upon the middle 
chord the primary acute isosceles triangle, the representative 
of the third order of symmetry ; and upon the upper chord, 
an acute-angled isosceles triangle, whose smallest angle is 
20°, and the scalenes of which have angles of 10°, 80°, 90°, 
giving tKe ratio of 1 to 9 and 8 to 9, see Plate XXXIII. 
This last is a compound order of symmetry, 8 being a 
composite of 2, and 9 of 3. Others of a more complex 
kind will evolve themselves by a continuation of the pro- 
cess, similar to what would arise from an extension of the 
scales of numbers and angles at p. 29. 

The harmonic ratios of number are thus proved to be 
an inherent quality in geometric figures, as they arise 
from the combination and division of their primary ele- 
ments — ^the circle, the square, and the equilateral tri- 
angle. 

The diagonals of the rectangles which have arisen na- 
turally out of this process, commencing with the perfect 
square, are vertically, 45°, 60°, and 72°, and they conse- 
quently are to the right angle in the harmonic ratios of 1 
to 2, 2 to 3, and 4 to 5. 

The nature of the triangles has already been explained; 
but it is worthy of remark in this place that the charac- 
teristic angles of the three isosceles triangles produced by 
this process, having the following numbers of degrees, 90**, 
60°, and 36°, are respectively to the semicircle of 180° 
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in the harmonic ratios of 1 to 2, 1 .to 8, and 1 to 5. The 
first ellipse, which belongs to the second order of sym- 
metry, has also peculiarities that are worthy of notice in 
this place. I have just shown, that upon the three chords 
which divide its transverse diameter into four parts, the 
triangles which represent the three first orders of sym- 
metry are harmonically produced within its area. If the 
first and third of these chords be united by vertical lines, 
a perfect square is formed, which the ellipse thus harmo- 
nically inscribes, see Plate XXXIV ; and if diagonal lines 
be drawn across its area, uniting the points of intersection 
2, 8, 6, 4, 10, 12, 2, two perfect squares are formed, which 
it also harmonically inscribes. In like manner, by the 
union of the points 3, 6, 9, 12, 3, a rhombus composed of 
two equilateral triangles is produced, see Plate XXXVI. 

The second ellipse, which belongs to the third order of 
symmetry, has also its peculiarities. By the union of its 
first and third chords vertically, the oblong of the second 
order of symmetry is produced, see Plate XXXVII ; and by 
drawing diagonal lines through its area, uniting the points 
2, 8, 6, 4, 10, 12, 2, two rhombs, composed of four equi- 
lateral triangles, are produced, harmonically inscribed in 
its circumference, see Plate XXXVIII. These two ellipses 
are therefore symmetrically allied, in distinct degrees, to 
the primary figures. 

Every rectangle has thus a curvilinear figure that ex- 
clusively belongs to it, and every such curvilinear figure 
generates, by the process just detailed, two isosceles 
triangles, one of which belongs to the rectangle which 
inscribes the curvilinear figure, and the other gives the 
elements of the next degree of symmetry. 
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PART III. 

It has just been shown that the primary curvilinear 
figure is the circle, and that it associates hannonically 
with either of the two primary rectilinear figures — the 
square and the equilateral triangle. It has likewise been 
shown that the secondary currilinear figure is the ellipse^ 
and that it associates harmonically with the two seoondaiy 
rectilinear figures — ^the oblong rectangle, and the rhomfer 
or lozenge, which, as quadrilateral figures, are allied to 
the primary rectangle, the perfect square. So also, from 
the primary or equilateral triangle, a series of figures 
of its own kind proceed. These secondary triangles &re 
called isosceles, and may be right-angled, acute-angled, 
or obtuse-angled. With this class of rectilinear figure* 
there has, as yet, been no curvilinear figure associated 
Siich a figure, however, not only exists, but its (5urv6 
and form prevail in the animal and vegetable kingdoms 
to a far greater extent than those of any other figm^ 
— I mean a figure of which the oval or egg form i» the 
type. (Note R) 

The name of oval not being sufficiently comprehen- 
sive for this figure, I shall call it the composite ellipse/ 
because, although it commences with the egg form. 
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from which the tenn oval is derived, it gradually, in 
continuing the same process by which that form is pro- 
duced, passes into a more oblate figure, in the same way 
that the isosceles triangle passes from the acute-angled 
to the right-angled, and from the right-angled to the ob- 
tuse^^mgled ; and more particularly, because it is actually 
composed of various ellipses, either harmonically com- 
bined or fluxionally blended into each other. It is dis- 
tinguished from the other two curvilinear figures by the 
following peculiarities. 

The primary curvilinear figure — ^the circle — has one 
focus ; the secondary curvilinear figure — ^the ellipse — ^has 
two foci ; but this tertiary curvilinear figure has three 
foci, which, being united by straight Unes^ fimn an 
isosceles triangle. Therefore it may be said that the 
drcle has for its centre a point, the dlipse a line, and the 
compdl^ite ellipse a figure; 

In the formation of this tertiary figure, another isosceles 
triangle is required besides that which forms its centre, 
and these two triangles must have a harmonic relation to 
eaich other, otherwise the figure will not be of a grace- 
ful form. These triangles are tmited by one of their 
sides, thereby forming a four-sided figure, one pair of the 
subtending angles of which are always equal, and the 
other pair always imequal, in the number of their d^reea 
The vertices of the pair of angles that are equal, and one 
of those, (the more acute of the two,) that are unequal, 
form the foci ; and the vertex of the remaining angle 
determines the length of the radiL If, therefore, these 
four points be harmonically arranged, then the length of 
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the radii will be in Bymmetriea! 
which forms the boeis of the com 
of radii operate in the formation 
its relative proportions may be ; 
the first, or upper pair, with the 
isosceles triangle, should not be 
more acute angle would render i. 
of the figure too great. Upon i 
vided the composite ellipse inU 
of the first class form an angle < 
the equal angles of the isoscel 
108°; the third, 120°; the foui 
144°. The Eumbere of degrees 
harmonically to the number con 
(180°,) by being to it in the i 
2 to 3, 3 to 4, and 4 to 5. Of 
these classes I have only givei 
upper angle, which determines tl: 
radii, is not sufficiently obtuse to 
Of each of the three latter I 1 
because their upper angle admib 
oblate, as well as the egg-ahaped 
following are the proportions of t 
ratios of the numbers of degrees i 
ing unequal angles : — 

FiBST Clai 

Plate. Degree. Lower Angle. 

XXXIX, Ist, 45° „ „ 
XL, 2d, 30° „ ,, 



r 



BTHintTBIOAL BBAOTT. 



49 



Plate. 


Degree. 


Lower Angle. 


Upper Angle. 


Bftdo. 


yiJ, 


3d, 


22° Sff „ 


90° „ 


»9 


lto4 


XLII, 


4tli, 


IS** » » 


>9 >9 


» 


1 — 5 


XLIII, 


5th, 


15** >y yy 


>9 yy 


» 


1 6 


XLIV, 


6th, 


ir 15' „ 


ty 9> 


99 


1 — 8 


• 


■■ 


Sboond Class. 




■ 


Plate, 


Degree. 


Lower Angle. 


Upper Angle. 


Ratio. 


XI-V, 


Ist, 


54° 


108° „ 


» 


1 to2 


XLVI, 


.2d, 


36° „ „ 


w » 


99 


1 3 


XLVII, 


.3d, 


27° 


w yy 


99 


1 4 


XLVITT, 


4th, 


21° 36' „ 


» » 


99 


1 5 


XTJX, 


5th, 


18° „ „ 


» w 


99 


1 6 


L^ 


6th, 


13° 2(y „ 


» » 


99 


1—8 




.. 


Third Class. 






Plate. 


Degree. 


Lower Angle. . 


Upper Angle. 


Ratio. 
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»> » 


» » 


99 
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FoDBTH Class. 




PUta. 


Degro. 


Idver Angle. 


lIpi«»A,«l. 


Betio. 


LXI, 


Ut, 


er 30' „ 


136" „ , 


1W2 


LXII, 


2d, 


45° „ ,. 


„ „ . 


1 — 3 


T.YTTT, 


sa, 


S3- 45' „ 


„ » , 


1-1 


LXIV, 


Itk, 


2r „ „ 


„ „ > 


1 — 6 


LXV, 


8th, 


22" SO- „ 


„ „ , 


1 — 6 


LXVI, 


eth, 


16- 62" SO* 


„ „ , 


1-8 


LXVII, 


7tl, 


71* „ „ 


« ,' > 


3 — 6 


LXVIII, 


8th, 


90° „ „ 


„ » > 


2 — 3 


LXIX, 


9th, 


101° 16' „ 


„ ,' > 


3-* 


LXX, 


10th, 


108- „ „ 


„ „ , 


4-5 






Fifth Class. 




Mate. 


Degree, 


Lower Angle. 


Upper Angle. 


Bene. 


LXXI, 


Ist, 


72" „ „ 


144" „ 


lto2 
1—3 


LXXII, 


2d, 


48" „ „ 


,< » 


LXXIII, 


ai, 


se- „ „ 


>, » 


1 — 4 


LXXIV, 


4th, 


28" 48' „ 


„ » 


1 — 5 
1 — 6 


LXXV, 


6th, 


24" „ „ 


„ ,' 


IXXVI, 


6th, 


18" „ „ 


„ „ 


1—8 


LXXVII, 


7th, 


86" 24' „ 


« ,< 


2-3 
3-4 


LXXVIII 


8th, 


96" „ „ 


„ X 


LXXIX, 


9th, 


108" „ „ 




LXXX, 


10th, 


116" 12' „ 


„ „ 


4 — 5 



The following ia the process by which these figures are 
Constmct on any line, A B, Plate LXXX, the isosceles 
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triangles, C E D, C F D, (or any otter of the pairs of iso- 
sceles triangles in the forty-one preceding plates,) and fix 
pins at the points C E D F. Then, having tied a string 
tightly round the pins, remove the pin from the point E, 
and the string wiU now lie loosely about the remaining 
pins at C D and F. If a pencil be now introduced within 
ibe string so as to restore it to its original tension, and 
be carried round so as to keep it always equally stretched, 
it wiU trace the ooimposite ellipse. The strength of the 
pins and of the string will, of course, depend upon the 
size of the figure to be traced, and to be suitable for the 
purpose, the string should be flexible without being elastic, 
and tied with a knot that will not slip during the pro- 
cess of tracing the figure. 

In the composite ellipse it will be found that relatively 
to its axis, every part of the curvature of each of its lateral 
halves varies ; its two sides are therefore, in the parts of 
which they are composed, perfectly dissimilar in their cur- 
vature as relates to its axia 

The circle has only one diameter, which always divides 
its circumference into equal and similar parts, and its 
curve is therefore homogeneous in its nature. The ellipse 
has two diameters — the transverse and the conjugate 
— ^which divide the circumference of that figure into 
four equal and similar parts, and its variety is conse- 
quently to its uniformity in the ratio of 1 to 4. But, 
as just shown, the variety in the curve of the compo- 
site ellipse is to its xmiformity in the simple ratio of 
1 to 2 ; that is, it cannot be divided in any other way 
into similar parts than by one of its diameters. When 
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PART IV. 



! ellipse appears to be fitted for almost 
ition in the arts of ornamental design, 
ily a method of producing correctly every 
ine of the best examples of Grecian archi- 
'. entases of the columns to the smallest 
> the outlines of the most beautiful of the 
niscan vases. It is therefore calculated 
tns of producing beauty in the curvilinear 
of the ornamental works of the architect, 
the painter, as depend for their excellence 
symmetry, and may thus supersede the 
ing what remains to us of the ornamental 
ty, which evidently have been themselves 
e application of some fixed principles, 
much more importance in this country, 
al diffusion of an appreciation and love of 
10 much required, the use of these figures 
; most humble works of the potter, with- 
lem more expensive than at present, and 
mechanic and cottager to have household 
r beautiful in form as the finest services 
the art of the silversmith is capable of 
:se humble utensils, if produced by an 
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adherence to the fixed laws of symmetry, will require 
none of that efflorescence which, in the works of the sil- 
versmith and in those of the higher class of the potter's 
wares, is as often employed to embellish deformity 
as to enhance the effect of a good design. Hitherto 
the works of the silversmith have surpassed those of 
the potter in beauty of form, because artists of talent 
have sometimes been employed to give the designs, and 
consequently the principles of symmetrical beauty have 
been imparted to them in the ratio of the genius of 
the artist. But the employment of a high class of ge- 
nius in such cases is necessarily rare, and can never 
operate so generally in the improvement of the orna- 
mental productions of a country as the application of 
first principles, which can be understood and acted upon 
by men of ordinaiy capacity. 

In regard to the curvilinear decorations of architecture, 
I believe it is allowed by those best acquainted with 
the subject, that the most beautiful and most difficult 
to describe, are those of the ogee, and the ovolo. These 
curves form the outline of all the mouldings in the best 
examples of the works of the ancient Grecians; but so far 
as I am aware, there is not to be found in any of the nu- 
merous class of works that treat of the ornamental parts 
of architecture, a rule for drawing them correctly. Hence 
we find the perfection with which these mouldings are 
produced, in the decoration of- modem buildings, bearing 
the same amall proportion to the imperfection that tnie 
genius bears to mediocre talent amongst those who draw 
the pattern for the guidance of the workman. If, there- 
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fore, a method of applying the principles of symmetrical 
beauty to the formation of these mouldings were adopted, 
we might have beauty of the highest order in all such 
decorations, and at the same time much greater variety 
than is afforded by the examples handed down to us in 
the works of the ancients. I shall now give a few ex- 
amples of a mode of applying these principles in the for- 
mation of such mouldings as decorate the best architectural 
works of the ancient Grecians, beginning with the ogee. 

Draw upon thin pasteboard by the process already de- 
scribed, a composite ellipse of a kind and size suitable to 
the intended work. We shall suppose the kind to be 
No. 9, Class IV, Plate LXIX, the size any given size, 
and the intended work a moulding, to be cut by a stone 
mason for the entablature of a building. Let this com^ 
posite ellipse be carefiilly cut out of the pasteboard, 
preserving upon it the isosceles triangle H F Gr, Plate 
LXXXI, formed by the lines which unite its focL Bisect 
one of the longest sides of this triangle, by a line C D, at 
right angles to it. Take a sheet of zinc, such as is generally 
employed for masons' patterns, and draw upon it the line 
A B ; place the cut out figure £ E £ upon the sheet of 
zinc, so that the line C D will meet A B at D, while the 
line G H will intersect at right angles the line A B, 
and trace its circumference upon the zinc with a suitable 
instrument. Invert the cut out figure, so that the line 
G H may again be at right angles with A B, and that its 
edge may be tangential to the line already traced, while the 
lines C D and D C are in the same straight line, and again 
trace its circumference upon the- zinc. Draw the lines I G 
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and G- K' parallel to A B, and between the points at wUdi 
thej intersect the respective circumferences of the two 
composite ellipses, wiU be found the curve of the ogee 
moulding, as defined by the strong line. 

Plates LXXXII and LXXXIII exhibit other two ex* 
amples of sections of this peculiar moulding, the first de* 
scribed by means of the composite ellipse No. 8, Class Y, 
and the second by means of No. 10, Class V, both being 
produced by the process just detailed. 

Plates LXXXIV and LXXXV exhibit examples of a 
mode of describing another kind of ogee curve of a more 
simple nature than the first This second species wheh 
forming the outline of an architectural moulding, is called 
a cyma recta, being concave in the upper part and convex 
below ; while the moulding produced by the method 
already explained from being convex above and concave 
below, is called a cyma reversa. 

The cyma recta is described as follows : — Upon any 
line A B, Plate LXXXIV, place, with its narrowest end 
upwards, a cut out composite ellipse, so that its diameter 
K D will be parallel to A B, and that a line E F bisecting 
at right angles the side of the triangle, C H Gr, will touch 
the line A B at the point of intersection with its circiun- 
ference. Trace round the cut out figure, reverse it, and 
again trace round it, and between the points K K the 
curve of the cyma recta will be found. The composite 
ellipse here used is No. 1, Class II, Plate XLY, and that 
for the ogee given in Plate LXXXV, No. 3, Class I, Plate 
XLI. 

It will be observed that the cyma recta is composed of 
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arcs of tlie lower portion of the composite ellipse, land that 
the cyma reversa was composed of arcs of the upper portion. 
Also that the composite ellipse on the left of A B is placed 
with its narrowest end upwards in the one, and down- 
wards in the other, so that the term cyma reversa is quite 
appropriate, independently of the different positions of 
the convex and concave portions of this peculiar moulding. 
The ovolo moulding seems to derive its name from the 
composite ellipse or egg form. Plate LXXXVI is an ex- 
ample of a mode of forming a section of one of those 
mouldings, such as are used in the capitals of antsB in 
Grecian architectura It is described as follows: — ^Draw 
the line A B, and at right angles with it the lines C D 
and E F. Place a cut out composite ellipse, say No. 1, 
Class III, upon A B, so that its longest diameter will coin- 
cide with that line, and its narrowest end touch the line E F 
at B, trace its circumference and then remove it. Draw the 
line Gr H at an angle of 45° to E F. Place the cut out 
composite ellipse No. 3, same class, upon G H, so that its 
longest diameter will coincide with that line, and with its 
narrowest end at the point where G H intersects C D, 
trace its outline and remove it. Draw I K at an angle of 
75^ to E F, and place upon it, with the narrowest end 
upwards, the cut out composite ellipse No. 3, so that its 
longest diameter will coincide with that line, and its cir- 
cumference touch the line A B where intersected by E F, 
trace the requisite portion of its outline, and remove it 
Draw the line L M parallel to I K, and place upon it 
the cut out composite ellipse No. 3, with its narrowest 
end downwards, so that its circumference will touch that 



L 



58 FIRST FBIKCIPLBS OF 

of the figure last traced, and again trace its outlina 
Draw the line N at an angle of 75'' to £ F, and tbye 
strong lines P P P P are the curves of the moulding. 

But perhaps the most direct application of the compo- 
site ellipse in the decoration of Grecian architecture is to 
the formation of the echinus or egg and tongue mouldt 
ing. An example of this is given in Plate LXXX YII, 
and its curves are described as follows: — ^Draw the line 
A B, and at right angles to it the line C D, place a cut 
out figure of the composite ellipse, No. 1, Class I, (or any 
other composite ellipse,) upon the line A B, so that its 
centre will coincide with that line, and its narrowest end 
be upon the line C D, trace roimd it and remove it. In 
the same manner place a cut out figure of the composite 
ellipse, No. 3, same class, keeping it a little above the line 
C D, trace its outline and remove it. Parallel to C D draw 
the line E F, through the upper foci, a a, of the composite 
ellipse No. 1. Draw the lines Gr H and I E parallel to 
A B, place the cut out figure No. 3, with its narrowest end 
upwards, so that C D will bisect its longest diameter at 
right angles and its circumference be tangential to Gr H 
where that line intersects C D, trace round the figure, 
and repeat the same process at I E, draw the lines L H 
and P parallel to A B, and you have a correct outline 
of one species of the egg and tongue moulding. 

It wiU be observed, that between the composite ellipses 
Nos. 1 and 3, another figiu-e of the same kind is introduced. 
I found that No. 2 (ratio 1 to 3) did not answer this pur- 
pose, but having in the progress of the work constructed 
a series of intermediate composite ellipses, having the 
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ratios to the right angle of 4 to 9, 2 to 5, 3 to 8, 3 to 10, 
4 to 16, and 2 to 9, I found that the figure whose angles 
.were in the ratio of 3 to 8, harmonized better than that 
whose angles were in that of 1 to 3, and adopted the foi> 
mer for this intermediate line. The introduction, how- 
ever, of those intermediate figures woidd have increased the 
plates to an inconvenient number, and I have therefore 
left them out. But this will occasion little inconvenience 
to the artist or artizan, as the ratios given above will en- 
able him to construct them for himself when required. 

The vases of ancient Greece are universally allowed to be 
beautiful in their general form, and to owe much of this 
beauty to the nature of the curves which form their outline; 
These curves are evidently identical with those which I have 
endeavoured to connect with the architectural decorations 
of the same period, and the same principles of symmetrical 
proportion appear tohave been applied in their combination. 
So likewise do those well known and beautiful objects of 
ancient art, the vases of Etruria, exhibit in their outline 
a similar species of curve, evidently applied according to 
some certain and well established rules of symmetrical 
proportion or harmony. But the use of these peculiar 
curves, and the principle which regulated their application 
in the arts of ornamental design, have been lost to suc- 
ceeding ages. Hence all our attempts to arrive at a like 
degree of perfection have consisted in copying such speci- 
mens of the application of these principles as have been 
handed down to us from that remote period. Being 
thus confined within the narrow bounds of precedent, 
the operations of the ornamental designer have not ad- 
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vanced bejond mere mimiciy ; for whenever these acknow- 
ledged precedents have been departed from, and originality 
attempted, a lower degree of beauty has been the result. 
But if we can arrive at a knowledge of the nature of th« 
curve, and of the principles of harmony by which the an- 
cients must have applied it, a new field will be opened to 
us, and we may then be original with safety ; and when 
genius is thus allowed to follow its native impulse ^th 
truth for its guide, we may soon equal or even excel the 
ancients in the art of ornamental design. 

I shall now proceed to show how very easily the finest 
forms may be produced in the works of the ornamental 
sculptor, the silversmith, and the potter, by means of 
symmetrical combinations of the composite ellipse. 

Upon any line, A B, Plate LXXXVIII, place a cut 
out figure of No. 3, Class III, so that its greatest dia- 
meter will coincide with that line Trace' its circumfer* 
ence, and remove it. Draw the lines C D and D E, 
forming, with A B, angles of 67° 30'. Place upon C D 
the same cut out figure, so that its greatest diameter 
will be upon that line, with its narrowest point towards 
D, and its circumference tangential to the circumference 
already traced, and again trace and remove it JRepeat 
the same on the line D £. Draw the lines F Gr and 
Q H, forming with A B angles of 72^. Place a cut out 
figure of the composite ellipse. No. 6, same class, upon 
F Gr, with its broadest end towards G, and its circumference 
tangential to the circumference of the composite ellipse, 
No. 3, first traced. Repeat the same upon G H. Draw 
the lines I E and L M, and between their intersection 
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with the curved lines, the outline of the body of a vase 
ynH be found, as shown by the strong Kne. 

Plate LXXXIX is the outline of a vase with handles, 
eomposed entirdy of the composite ellipse, No. 5, Class 
III. 

Plate XC is another outline of a vase with handles, 
oomposed entirely of No. 6, Class IV. 

Plate XCI is an outline of a jug composed of arcs of 
the composite ellipse, Na 6, Class IV. 

Plate XCII is a second outline of a jug composed of 
arcs of the composite ellipses, Nos. 3 and 6, Class II. 

Plate XCIII is a third outline of a jug composed of 
arcs of the .composite ellipses, Nos. 2 and 6, Class IV. 

Plate XCIV is a fourth outline of a jug composed of 
9TCS of the composite ellipses, Nos. 1, 3, and 6, Class IIL 

Plate XCV is the outline of a decanter or ornamental 
jar, composed of arcs of the composite ellipse, No. 4, 
Class I. 

Plate XCVI is another outline, of a decanter or omar 
miental jar, composed of arcs of the compd&ite ellipse, No. 
5, Class IV; 

Plate XC VII is the outline of a. two-handled pitcher, 
composed of arcs of the composite ellipse. No. 3, Class V. 

Plate XCVIII is another outline of a pitcher or vase, 
composed of arcs of the composite ellipses, Nos. 1 and 6, 
Clajss V. 

Plate XCIX is an outline of a tureen composed of arcs 
of the composite ellipses, Nos. 1, 3, and 6, Class V. 

Plate C is an outline of a teapot, composed of arcs of 
the composite ellipses, Nos. 1 and 2, Class II. 
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Believing that the description given of the first example 
of the outline of a vase, Plate LXXXVIII will enable the 
reader to understand all the others^ I have only given 
the number and class of the composite ellipses of which 
thej are composed. 

These examples are given, simply to show how the com- 
posite ellipse may be employed in various departments of 
ornamental art, and are therefore confined to a mere out- 
line of some of the innumerable forms that arise from the 
various modes of combining that species of figure. I do 
not give them as designs, but merely to exemplify how 
the artist, the amateur, or the artizan, may use them in 
producing an endless variety of similar figures. If these 
principles of harmony be really, as I have endeavoured 
to prove, a natural and an inherent quality in geomehy, 
they must be as safe a guide to the student in either 
architecture or ornamental design, where form is treated 
in the abstract, as the visible works of nature are to the 
student in imitative art. 

That I have fkilly developed these principles, either in 
the foregoing pages, or in any of my former works, I do 
not pretend, but trust it will be found, that a first step 
towards their elucidation has been mada 
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NOTES AND APPENDIX. 



NOTES. 



KOTE A. 

Almost all lecturers and writers upon architecture, refer to the 
work of Yitruvius ; but the important observations with which 
it commences are seldom noticed, and still more rarely is any 
attempt made to explain and elucidate the principles of proper* 
tion to which they refer. Indeed Yitruvius himself seems to 
have had but a vague traditionary knowledge of them. He 
commences as follows : — 

'^ The several parts which constitute a temple ought to be sub- 
ject to the laws of symmetry ; the principles of which should be 
familiar to all who profess the science of architecture. Symmetry 
results from proportion, which, in the Greek language is termed 
analogy. Proportion is the commensuration of the various con- 
stituent parts with the whole, in the existence of which symmetry 
is found to consist. For no building can possess the attributes of 
composition in which symmetry and proportion are disregarded ; 
nor unless there exists that perfect conformation of parts which 
may be observed in a well-formed human being.'* 

He then goes into various details of the relative proportions 
of the human body^ and adds^ — 

^' Since, therefore, the human frame appears to have been form- 
ed with such propriety that the several members are commensu- 
rate with the whole^ the artists of antiquity* must be allowed 
to have followed the dictates of a judgment the most rational, 
when, transferring to the works of art, principles derived from 

* yitruvius wrote in the age of Augustus, and the artists he refers to 
were those of Grreece, at the period of her highest refinement. - 

E 
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nature, every part was so regulated as to bear a just proportion 
to the whole. Now, although these principles were uniYersaUj 
acted upon, yet they were more particularly attended to in the 
construction of temples and sacred edifices — ^the beauties or de- 
fects of which were destined to remain as a perpetual testimony 
of their skill or of their inability." 

Now, what were those laws of symmetry to which Vitmyius 
refers — thoae principles that ought to be familiar to all who pro- 
fess the science of architecture ? He says, ^^ they were, by the 
artists of antiquity, deduced from the proportions of the human 
body." But how were these principles deduced from the hu- 
man body, and how applied to architecture ? Yitruyius seems 
himself somewhat at a loss upon the subject, for, after en- 
deavouring to show, that '^ the standards, according to which 
all admeasurements are wont to be made, are likewise deduced 
from the members of the body," he concludes, '' If it be true, 
therefore, that the decennary notation was suggested by the mem- 
bers of man, and that the laws of proportion arose from the rela- 
tive measures existing between certain parts of each member and 
the whole body, it will follow that those are entitled to our com- 
mendation, who, in building temples to their deities, proportioned 
the edifices, so that the several parts of them might be commen- 
surate with the whole."' 

All the remainder of this ancient Treatise consists of architec- 
tural details, but there is no elucidation of a general principle of 
proportion, either as deduced from the human body, or founded 
upon mathematical laws, and consequently no mode for the ap- 
plication of such a principle in practice. 

In a former work,* I have observed that this supposition of Yi- 
truvius is very natural, inasmuch as the human figure is the most 
truly beautiful work of creation, and the Grecian temple the 
most scientific specimen of art. But a little investigation will 
show us that this quality was more likely to have been imparted 
to the works of the ancient Grecians, through the knowledge of 
a universal mathematical principle of harmony inherent in the 

* An Essay on Ornamental Design. London : D. Bogue. Edinburgh : 
J. Menzies. 
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bninan mind, prodacing a response to every developement of its 
laws presented to the senses, whether in sound, form, or colour. 
Of the deyelopement of this principle^ in geometric proportion, 
the human figure is the highest example in nature, and the Ore-* 
cian temple the most perfect in art. The variety that pervades 
all nature is apparent to every one, hut the nature of the uni- 
formity that constitutes the beauty of this variety is only ascer- 
tained by close observation of its general laws, and by a careful 
investigation of particular productions. By such means the 
natural philosopher has been enabled to classify and arrange the 
objects of his study. By such means also, the relations of the 
various parts of the universe, and the constituent parts of the 
chemical combinations throughout nature, have been ascertained. 
It is precisely so in sesthetical science with regard to the ef-* 
fects of sounds upon the ear^ and configuration upon the eye. 
When any object is presented to the eye, its variety is at 
once apparent, and to a perfect organ and quick perception, its 
beauty also, if it possess any. But the manner in which the uni- 
formity that constitutes beauty is imparted to this variety, can 
be perceived only through a knowledge of that governing mathe- 
matical law of harmony and proportion, already noticed. The 
human figure owes much of its beauty to variety, but when we 
examine carefully the relative proportions of its parts, it will be 
found, that in the most perfect specimens the uniformity is in the 
ratio of the variety ; and farther, that this uniformity amidst va- 
riety is produced by the same harmonic ratios that regulate the 
laws of acoustics and chromatics ; but to proceed to the proof. 

Let the whole length of a perfect skeleton be divided into 90 
parts, the first grand division is from the sole of the foot to the 09 
pubis, and it contains 45 of those parts (the ratio to the whole 
of 1 to 2.) The second from the same to the fifth or last verte-' 
bra of the loins, 60 parts (ratio 2 to 3.) The third from the same 
to the upper bone of the sternum or breast bone, 72 parts (ratio 
4 to 5.) From the same to the bottom of the lower mandible or 
jaw-bone 78 J parts (ratio 7 to 8.) From the same to the top of 
the same bone, 80 parts (ratio 8 to 9.) From the same to the 
top of the OS ilium or flank bone, 54 parts (ratio 3 to 5.) From 
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the same to the bottom of the o$ tacrmn or great bone of the 
8pine» 48 parts (ratio 8 to 15.) From the crown of the head to 
the bottom of the patella or knee-bone, 67^ parts (ratio 3 to 4.) 
From the crowo of the head to the bottom of the first vertebra of 
the back, and from the top of the o# sacrum or great bone of the 
spine, to the atlas or uppermost vertebra of the neck, are eacli 
80 parts (ratio I to 3.) From the bottom of the a pubis to that 
of the patella^ and from the bottom of the patella to the sole of 
the foot, each 22^ parts (ratio 1 to 4.) From the crown of the 
head to the bottom of the first bone of the stemuniy from the os 
pubis to the first vertebra of the back, from the clavicle to the 
lowest rib, and from the top of the humerus, or large bone of the 
arm, to its junction with the ulna and radius^ each 1 8 parts 
(ratio 1 to 5.) From the os pubis to the top of the fifth or last 
vertebra of the loins, and from the crown of the head to the 
twelfth or last vertebra of the back, are each 15 parts (ratio 1 to 
6.) The fore-arm, from where the ulna and radius join the hu" 
merits to their union with the lunar bones of the wrist, is about 
13 parts (ratio 1 to 7.) The length of the facial surfaccr from 
the crown of the head to the point of the chin, the length of the 
sternum or breast bone, and the vertical length of the pelvis are 
each 11^ parts (ratio 1 to 8.) The cranium from its highest 
point to where it joins the atlas^ is 7^ parts (ratio 1 to 12.) 

The parts of the human body are no less remarkable for the 
harmony of their subdivisions. In the arm the radius and ulna 
are to the humerus in the ratio of 2 to 3. The hand from the 
wrist bone to the point of the longest finger, is to the whole length 
of the arm (hand included) in the ratio of 1 to 4. The length of 
the foot is to the length of the leg, taken from the sole of the 
foot to the head of the thigh bone, in the ratio of 1 to 4. The 
division of the human countenance into the harmonic ratios is 
equally worthy of notice in this place. On the transverse dia- 
meter, from the crown of the head to the centre of the eye, is in 
the ratio of 1 to 2 of the whole length. From the same to the 
point of the nose, 3 to 4 ; and to the. mouth 5 to 6. From the 
point of the chin to the mouth, 1 to 6 ; to the nose, 1 to 4 ; to 
the centre of the eye, 1 to 2 ; and to the setting on of the hair^ 5 
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to 6. Upon the conjugate diameter, the eye, the width of the 
nose and the mouth are as 1 to 5. Every separate portion of the . 
buman figure is full of this species of harmony. The eye itself in 
its division into the parts hy which its extraordinary functions 
are performed, displays it in an eminent degree. 

The ratios in the human hody These ratios in the pulsations of 
are in the order of their the atmosphere produced hy 

simplicity, as follow : — similar divisions of the mono- 

chord, are called, 
Ratios. 

1 to 2 An octave. 

1 ... 3 A twelfth. 

1... 4 ... fifteenth or second octave. 

2 ... 3 ..!.!..!!.!. ..* fifth. 

1 ... 5 ... seventeenth. 

1 ... 6 ... nineteenth. 

3 ... 4 ... fourth. 

1 ... 7 

3 ... 5 ... sixth. 

1... 8 ... twenty-second or third octave. 

4 ... 5 ... third. 

5... 6 ... third minor. 

1 ... 12 ... twenty-sixth. 

6 ... 7 

8... 9 ... major tone or second. 

8 ... 15 ... seventh. 

Let us now see how this geometric principle of beauty ope- 
rates in what may be justly considered the finest specimen of 
symmetrical beauty in the world, namely, the portico of the Par- 
thenon, s 

The proportions of this portico have for many ages excited the 
admiration of mankind, and are still referred to as the most per* 
feet example of this kind of beauty known in architecture. It 
is therefore a subject of some interest to inquire into the nature 
of those proportions, and especially to ascertain how far they are 
governed by the same principle of ratio just exemplified in the 
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haman figure. The two subjects are quite dissimilar in their 
general contour, there being no conceivable likeness between a 
Grecian portico and a human figure. But the beauty of their 
proportions is traceable to a similar principle differentlj applied, 
in tlie human figure it has been shown that the proportions con- 
sist in the division of an imaginary or mathematical straight line 
passing through the centre of the leading bones in the skeleton ; 
and in the portico the operation of the same principle of harmo- 
nic ratio will be found in the inclination of the imaginary line 
caUed the diagonal^ in each of those rectangles which, combined 
together, form what may be fairly termed its skeleton. Bat it 
is not in the various lengths of these diagonal lines that we are 
to look for the developement of the harmonic ratios, but to the 
angle they form with the base of each rectan^le^ and the follow- 
ing is the result. 

The entire portico, from the extreme of the base of the outer 
columns to the upper point or apex of the pediment, is inscribed 
in a rectangle, the diagonal of which is 30% bearing to the angle 
of 45°y the ratio of 2 to 3, and to the angle of 90% that of 1 to 3. 

The angle of the pediment itself is 15% bearing to the diagonal 
of the inscribing rectangle the ratio of 1 to 2 ; to the angle of 
45% that of 1 to 3 ; and to the angle of 90% that of 1 to 6. 

The diagonal of the rectangle under the pediment inscribing 
the columns with their architrave and frieze is 22° 30', bearing 
to the diagonal of the inscribing rectangle, the ratio of 3 to 4 ; 
to the angle 45° that of 1 to 2 ; and to the angle 90% that of 1 
to 4. 

The diagonal of the rectangle inscribing the columns is 18% 
bearing to the diagonal of the inscribing rectangle^ the ratio of 
3 to 5 ; to the angle of 45°, that of 2 to 5 ; and to the angle of 
90% that of 1 to 5. 

The diagonal of the rectangle inscribing the architrave and 
frieze is 5* 37' 30% bearing to the diagonal of the inscribing 
rectangle, the ratio of 3 to 16 ; to the angle of 45% that of 1 to 
8 ; and to the angle of 90% that of 1 to 16. 

The rectangles of the six centre columns, which I have'taken 
at their mean diameter, have each a diagonal of 80% bearing to 
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the angle of dO% the ratio of 8 to 9 ; and the five intercolnmnia^ 
tions between these have each a diagonal of 75% bearing to those 
of the columns, the ratio of 15 to 16, and to the angle of 90% 
that of 5 to 6. 

The rectangles of the two outer columns and their intercolum- 
niations have diagonals of 78® 45', being to the right angle in the 
ratio of 7 to 8. 

The two outer columns, with their intercolumniations, are ne- 
cessarily out of harmony with those that lie between them, for 
the ratio of 78* 4.5' is to 80" as 23 to 24, and that of 78" 45' to 
75" as 63 to 62, ratios too far removed from the primary elements 
to have a harmonious relation. But the circumstance of these 
outer columns being of greater diameter than the other six, is 
well known to have arisen from a knowledge of the fact, that 
any upright object placed between us and the sky will appear 
more slender than when placed against a background in shade. 
As these outer columns of the portico were so situated, while the 
other six could only be viewed against the inner portion of the 
building, it became requisite to increase their diameter, the dis- 
cord being neutralized by this optical illusion. 

From the same cause that a solid body appears more slender 
than it really is when viewed against the light, an open space 
seen between two solid bodies appears wider ; and this assists in 
harmonizing the two outer intercolumniations. 

The harmonic ratios of the Par- Names of those ratios when applied to 
thenon are in the order of the vibrations produced by Ihe divi- 

their simplicity as follow : — sion of the monochord. 



An octave. 

A twelfth. 

. . . fifteenth or second octave. 

... fifth. 

... seventeenth. 

... nineteenth. 

... tenth. 



Ratios of 


1 to 


2 


1 




3 


1 




4 


2 




3 


1 




5 


1 




C 


2 




5 
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The harmonic mtiM of the Par- 
thenon are in the order of 
their simplicity aa follow : — 



of 



o •«• 


4 






o ••• 


5 






1 ... 


8 






..• 


6 






1 ... 


16 






o ... 


9 






o ... 


16 






15 ... 


16 







Names of those ratios when applied to 
the nbrations produced by the divi- 
sion of the monochoid. 



A foaith. 

... sixth. 

... twentj-seoond or third octaye. 

... minor third. 

... twentj-ninth or fourth octave. 

... major second or tone. 

An eighteenth. 

A semitone or minor second. 



The ratios in the portico of the Parthenon are agreeable to the 
dimensions of the elevation in Stewart's Athens, as given in Plate 
VI. of that work. But as the angle of the pediment in Plates 
VI., VII., and XV., all differ, I adopted that of the latter, as 
being the most likely to be correct, because the pediment is there 
given by itself. 



NOTE B. 



Dr. Smith in his Harmonics, section 4, article 10, gives the 
following reasons for confining the harmonic ratios to the opera- 
tion of those three nambers : — 

^' If it be asked why no more primes than I, 2, 3, 5, are ad- 
mitted into musical ratios ; one reason is, that consonances whose 
vibrations are in ratios, whose terms involve 7, 11, 13, &c., ce- 
terig paribtM would be less simple and harmonious than those 
whose ratios involve the lesser primes only. 

*' Another reason is this — ^as perfect fifths, and other intervals 
resulting from the number 3, make the schism of a coma with 
the perfect thirds and other intervals resulting from the number 
5, so such intervals as result from 7, II9 13, &c., would make 
other schisms with both those kinds of intervals." 
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NOTE 0. 



To express the relation which subsists between the diagonals 
AB^ AD, AF, Sec, in this series of figures^ put AC =: a when 
we obtain — 

AB2 =:AC2 + CB2 = 2 a2 therefore AB = a V 2 

AD2 = AE2 + ED2=:AB2 + ED2=3a2 ... AD=aV3 
AFa=AGa + GF3 = AD2 + GF2 = 4a2 ,.. AF = aV4 
&o. 

It thus appears that if n such triangles be constructed, the 

hypotenuse of the nth triangle will be a ^n + l, and that the 
hypotenuse will be commensurable with the original base AC or 
a, whenever n + I ia a. square number ; as, for example, in the 
dd^ 8th, 15th, 24th triangles. 
Putting a ^ 1 we have — 

AB = V 2, AD = V 3, AF = ^/ 4 or 2, AH = V 5, 

AK = V 6, AM = V 7. 

The angles BAC, DAE, &c. are easily obtained from the 
values of the diagonals which have now been formed. 

For we have BAC = 45°. 

Tan. DAE = -i- from which DAE = 35° 1 5' 54". 

V2 

Tan. FAG = -^ ... FAG = SO"" (exactly.) 

V 3 

Tan. HAI = ~ ... HAI = 26° 33' 54". 

V 4 

Tan. KAL= -L ... KAL = 24° 5' 41'. 

V 5 

Tan. MAN === -i- .. MAN = 22° 12' 28\ 

V 6 • 
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HOTia 



KOTB D. 



1 ' . 1 

—. — The ratio of the sides of the whole figure is -j-, 
V A. V n 



^ The remarkable property of the divisibility of the rectangles 
into an infinite number of figures similar to. the whole figure is 
thus shewn. 

*^The (n — l)th rectangle has its sides respectiyelj equal to 1 
and »J n. If the latter side be divided into n equal parts 
and lines be drawn parallel to the sides of the figure, the rect- 
angle will be divided into n rectangles whose sides are 1 and 

Jn 

n 

1 
and that of the sides of the new rectangles, is tj n 1 it is 

evident therefore that each of these figures is similar to tbe 
whole. Now the rectangles thus obtained being similar to the 
whole, also admit of being divided into n figures similar to them- 
selves ; and each of these again into n figures, and the sub-diyi- 
sion can never terminate. To illustrate this take ABCD, a 
parallelogram similar to what two triangles DAE would produce 
by their union. 

If then AD = 1, AB= V2. 
Bisect AB in £, and draw EF pa- 
rallel to AD or BOj then AE and 

1 



D 



F 



G 



H 



E 



C 



B 



K 



EB are each '^~- or -t-^. 

Thus AB : BC : : V 2 : 1, and 
AD : AE : : 1 : -i ; 

-]L : : V2 : 1 . 



but I 



AB : BC : 



-J 



NOTES. 



75 



AD : AE, and the figure DE is similar to DB ; and^ in like 
manner, BF is similar to DB. Again^ since DE is similar to 

DB, if AD be bisected in G, and GK be drawn parallel to 

DC, it may be shewn thai DH and GE are similar to DE or 
to DB ; and these again being divisible in like manner, it is ob- 
vious that the subdivision may be continued ad infinitum" 

The above, as well as Note 0, was supplied by a friend pro- 
fessionally connected with the science of Mathematics. 



NOTE E. 



Having found that the analogy between the harmony of sound 
and the harmony of form and, colour, which I have pointed out 
in some of my former wprks^ has been made a stumbling-block 
to many, inasmuch as they have believed it requisite to the un- 
derstanding of the harmony of form, that they must first become 
musicians, therefore, to prevent the like mistake being com- 
mitted in regard to the present Treatise^ I have carefully avoided 
all reference to this ansdogy in the text. I have, however, re- 
ferred to it in these notes, and may here state, that the ratios 
evolved from the scale of figures and relative scale of degrees 
of the circle, are precisely those which form the diatonic scale of 
the musician, and are generally named as follows : — 



Ratios. 




Names. 


Musical Notes. 


1 to 


2 . 


• • 


An eighth or octave^ 


as from C to c. 


2 ... 


3 . 




A perfect fifth. 




C ... G. 


3 ... 


4 . 




... perfect fourth, 




... F. 


3 ... 


5 , 




... major sixth. 




... A. 


4 .. 


5 . 




... major third. 




C ... E. 


5 ... 


6 . 




... minor third, 




E ... G. 


5 ... 


8 




... minor sixths 




E ... c. 


8 ... 


9 




... major tone or second, 




C ... D. 


9 ... 


10 




... minor tone or second, 




D... E. 


8 ... 


15 , 




... major seventh. 




C ... B. 


15 ... 


16 




... minor seventh or hemitone, ... 


B ... c. 
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Od referring to Plate V., it will be seen in how small a degree 
the tempered scalene triangles differ from those which arise na- 
turallj from the process of making the hjpotennse of the first 
the base of the second, the hypotenuse of the second the base of 
the third, &c,, as explained in the text. That there shoold be a 
difference is quite in accordance with the mnsical scale of har- 
mony, which, as presented by natore, requires modification and 
temperament to adapt it to an extended application of the prin- 
ciples which it evolves. This is clearly pointed out by Dr. 
Smith in his ^* Harmonics," Section V. Propositions II. and IIL ; 
as also in the article upon ^^ Sound** in the Encyclopedia Metro- 
politana. P. 798. 



KOTS F. 

My attention was first directed to the oval or egg form, by the 
following observations of Mr. J. D. Harding, in his excellent 
work, " The Principles and Practice of Art." In Chapter IV., 
p. 43, he says : — 

'^ In the circle we see and feel without preparatory education, 
and without difficulty, its sameness, and therefore, its want of 
beauty ; but in the egg it requires reflection to see or to feel any 
great amount of that variety which it possesses ; and as, also, by 
our natural powers, we see, feel, and understand, that all circles 
must be alike in their properties, so it is only by the acquired 
powers of a well-practised eye, and feelings rendered sensitive 
through experience, and a well-informed judgment, that we can 
perceive by how much one egg differs from another, or which," 
among many, is the most beautiful^ — is the nearest to perfect 
beauty in its outline, in consequence of that infinite variety which 
is the essential constituent of perfect beauty of form.** 

Mr. Harding then proceeds to show, that the curve of the egg 
form prevails in the general outline of the human figure, and con- 
stitutes the beauty of the human countenance in its general contour 
as well as in its individual parts. This he exemplifies in Plate H. 
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by three beautifully drawn female heads, and by the features in 
detail, contrasting the effects of a circular, an elliptic^ and an 
ovoid arrangement, and adds, — *' As we have seen what consti- 
tutes the beauty of the egg, so we may now see what constitutes 
the beauty of the eye ; and as in the former^ the most beautiful 
of a number is that which has the greatest variety, so it is witlj 
the latter^ and with every curve of the human form. It remains 
now only to give the additional illustration by the drawing of an 
eye, where every line is the segment of a circle, devoid of the 
variety which has been proved to be essential to beauty, and in- 
separable from it ; and though nature presents approximations 
to such forms, the most superficial observer must at once see and 
feel the striking difference between such forms, and forms of the 
greatest beauty." He next points out the prevalence of this spe^ 
cies of curve in the forms of flowers, and in the best specimens of 
Grecian art, which he amply exemplifies in Plates III. and IV, 
of his unequalled work, and adds the following observations^ the 
excellence of which will plead my apology for adding them to 
the extracts already given : — " Decision on beautiful forms, of 
whatever kind, does not, and ought not, to depend on vague ca- 
pricious taste, and uncultivated feelings ; for unless they be con- 
trolled by sound judgment, formed on the observation of the 
truth of nature, we are not in a condition clearly to distinguish 
the beautiful, and consequently can have no power either to 
judge of, or to depict it. Unless from such education no two 
persons could have the same opinion of the beautiful, and should 
even the opinion of one of them happen to be right, he would be 
unable to give a sufficient reason for it ; but if the elements of 
beauty, founded in truth, be understood, beauty may then be de- 
monstrated and distinguished from every shade of deformity 
which is so often mistaken for it, or set up by fashion in its stead/* 
Deeply impressed with the truth of Mr. Harding's observa-^ 
tions regarding the prevalence of the ovoid curve in all truly 
beautiful combinations in organic forms, and knowing that no 
process had as yet been invented for tracing it accurately, I set 
about the invention of a machine for the purpose. The method 
described in the text suggested itself in the course of my at- 
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tempts, bat was thrown aside when the machine was completed, 
for m J sole object at the time was, to prodace correctly the egg 
form, or oval, and the machine did produce it in all its varieties. 
On entering on the present work, however, I fonnd the method 
just alluded to better adapted to its simple object, and have 
therefore adopted it in preference to any other process. 

For a description of the machine to which I have alladed, see 
the Eldinburgh New Philosophical Journal, No. 81 ; or the 
Transactions of the Royal Scottish Society of Arts, for 1846, 
before a meeting of which Society it was exhibited. 

I deem it an act of justice here to state, that since the first 
sheets of this Treatise were printed off, I have ascertained as a 
fact, that the author of the valuable papers from which I have 
made the extracts given in the Introduction, and in which the 
theory, resolving the beauty of form into the three elements—^ 
unity, symmetiT) and continuity, is Mr. J. Scott Russell, Secre^ 
tary to the Society of Arts, London. 



APPENDIX. 

By the process detailed in Part 4. and demonstrated in Notes 
C and D, it was shown that a series of rectangles was produced, 
having the peculiar quality of being divisible and subdivisible 
into 2, 3, 5, &c. other rectangles of the same proportions as 
themselves. Now, although these rectangles may therefore be 
individually considered more beautiful than any other figures 
of the same kind, whose constituent parts do not possess this 
species of harmony, yet in order to form them into a series, 
the constituent parts of which would be perfectly harmonious 
amongst themselves, a slight modification in the proportions of 
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some of them becomes requisite. This species of modification 
when applied to the musical scale of harmony, is called tern- 
peramenl^ and consists in the adjustment of the imperfect con- 
cords in keyed instruments, so as to transfer to them part of the 
beauty of the perfect concords. It has also been shown that the 
first six rectangles arising from this process, when so modified, 
relate to each other in the numbers of degrees, which express 
the inclination of their diagonal Hues, in the same ratios of nu- 
merical quantity, as the sounds which constitute an octave in 
music do iu the numbers of their vibrations. But the series of 
angles which arise from the combination of the square with the 
circle, and of the oblong with the ellipse, as described in Part II., 
points out a more extended kind of harmouy passing from one 
octave to another like the harmonics which arise from the vibra- 
tions of the monochord. It having occurred to me after Part 11. 
was printed, that the results of both processes must, like these har- 
monics, coincide at certain points, and having found my angles by 
the use of the protractor only, I could not depend implicitly upon 
their accuracy, I therefore sent this part to the same learned friend 
who supplied Notes and D to Part I.^ in order that he might also 
subject the second or curvilinear process to the test of mathemati- 
cal calculation, and he has favoured me with the following tabular 
view of the comparative angles obtained by both processes, by 
which it will be seen that they coincide perfectly at certain de- 
finite points. Calling an angle of 45% term 1, as in the first 
process, the first coincidence takes place at term 3, a multiple of 
1 by 3 ; the second at term 9, a multiple of 3 by 3 ; the third at 
term 27, a multiple of 9 by 3 ; the fourth at term 81, a multiple 
of 27 by 3; the fifth at terra 243, a multiple of 81 by 3; and the 
sixth at term 729, a multiple of 243 by 3, and so they would con- 
tinue to coincide at every term which was a multiple by 3 of the 
number of the term at which the last coincidence took place. 
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Tio. 



1 
1 



V2 
1 



V3 
1 


= i 
1 


V5 
1 


V6 
1 


V7 
1 


V8 
1 


s/9 

= h 
1 



V 10 
1 



1 



-y 12 
1 

V13 



Fim or BMtfaBMtf PrOOQHL 



45* (y 0" 
35* 15' 53" 



(exact.) 



30* 0' 0" (exact.) 



26* 33' 54" 

24« 5' 41" 
22* 12' 28" 
20" 42' 1 5" 
19* 28' 15" 

18* 26' 6" 

17' 32' 54" 
16* 46' 45" 
16* 6' 8" 
15*30' 5" 



Tml 



V3 
I 



V3 






Seoond or CarriliDeKt 



60* or 0" (exact.) 
45* 0' 0" (exact.) 



30* 0' 0" (exact.) 



18*26' 6" 



APPENDIX. 



81 



TfOi. 


First or BectOinear Prooen. 


Tan. 


1 

Second or Gnrrflinear 1 
Process. 


1 


14* 57' 48" 
14'' 28' 38" 

14° 2' 10" 

&c. 17 aDgles intervene, 
including the 7 pre- 
' ceding. 

lO'^ 53' 40" 

53 angles intervene. 

6* 20' 24" 

161 angles intervene. 
3* 40' 12" 

485 angles intervene. 
20 7' ig« 


1 

3^3 

1 

9 

1 , 
9 V3 

1 

27 


1 
1 

10*'53'40" 

6" 20' 24" 

3* 40' 1 2" 
- 2' r 16" 


a/ 14 
1 

V 15 
1 

V 16 
= i 

4 

1 

V27 

1 

V8l 

' 1 

V 243 

1 

V729 



The colnmn marked ^' tan." is the value of the trigonometrical 
tangent from which the angle given in the succeeding column 
has been found. 

In the above table, blanks are left where in the one system 
there are no angles corresponding to those of the other. It will 
be seen that the first system is more comprehensive than the 

F 
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second, inolnding every angle of the second sjdtem, with a num- 
ber of intermediate angles besides. The two systems, sopposing 
them both to commence together at 45% will give the same an- 
gles at their dd, 9th, 27th, Slst, 24dd, 729th, &c. terms. 

The successive formation of angles by the curvilinear process, 
of which the values have been given in the above table, has 
already been fully described in the text. But the exhibition of 
the first members of the series in a single diagram^ may render 
the relation which they hold to each other more easily dedncible ; 
and for this purpose also we shall suppose the curvilinear process 
to commence at 45% the first angle which is common to both the 
rectilinear and curvilinear systems. Let A D B in the following 
diagram be a circle, of which A B is the diameter, and C the 




centre. Draw C D at right angles to A B, bisect C B in E, 
make E G = A E^ draw the perpendicular E F, and describe 
the ellipse A F G, having A G for its major axis, and passing 
through F. Next bisect E G in H, make H K = A H, draw 
the perpendicular H I, and describe the ellipse A I K. By 
bisecting H K in L, drawing the perpendicular L M, and pro- 
ducing L K until it is equal to A L, three points will in like 
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manner be obtlEiined, through which the next ellipse should pass^ 
and the process may be continued indefinitely. It will easily be 
seen by comparing the ^gure now described with the curvilinear 
process given in the text, that the series of ellipses now obtained 
is the same with that of the curyiliuear process ; and that if A D, 
A F, A I, A M, be joined, the angles D A C, F A E, I A H, 
M A L, are the first four angles of the same process, supposing it 
to commence with an angle of 45®. We shall now deduce the 
law of relation between these angles. 

1. Since A C = C D, we have tan, D A C = 1. 

2. Referring the circle to A as its origin, making A B the 

axis of x^ and the radius A C = 1 ; we have by the equation to 

3 
the circle ^ z^ 2 x — a^. But at the point E, ^ = — , since 

AC = 1. Therefore Er2 or y2= i, and EP=-^. 
♦ 4 2 

2 1 

Hence tan. FA E =—-—= -^. 

2" 

3. Referring the ellipse A F G to the same co-ordinates, we 
have for its semi-major and semi-transverse axes the lines E A, 

E F, or -— and : and the equation to the curve y^ = — 

2 2 ^ a^ 

X {2 ax — a^) where a, by are the semi-major and semi -transverse 

axes, will, for this particular ellipse, become y^ = x . 

3 

Now for the po'nt H, a? = __ a = _ , and therefore I H^ or 
,-^,*ndIH=i-. 
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Hence tan. I All =---- = 



3 

4 
9 

4 



1 
3 



4. In like manner, since the aemi-major and semi-tnuisverse 
axes of the ellipse A I K are, AH = 1 and IK = -, its 

equation is ^ = — — — ; and at the point L, where x = — a 

Z 9 2 



27 itTT 


3V3 

8 ' 


> 

3V3 


Hence tan. M A L 


- 


8 






27 



dV3 



8 



The tangents of the angles D A C, F A E, I A H, &c. have 
thus been found to be 

1 ^ 1^ J^ 

V3 3 3 V3 
as given in the table. The law of this series is obvious, its gene- 
ral term being ; and the repetition of the same construction 

will always give rise to angles whose tangents belong to the same 
series. For it will be observed that the tangent of any angle^ 
as F A E expresses the ratio of the semi-transverse to the semi- 
major axis of one of the ellipses. If then we arrive at an angle 

whose tangent is — — we have in the corresponding ellipse, which 

suppose tobeAIK, AH = V3'* and H I = 1, and its equa- 
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tion will be y2 =-i- (2 V 3";i? — a^.) Then at the point L, 

^_3 ^ 3V3» , V3 

^ 2 "^^ -^,andy=^. 

Hence tan. M A L ?_ 1 



3V3'» VS**-*-^ 



which shews that if the law which has been found for the first four 
angles includes any number of angles, it extends also to the 
next greater number, and will therefore be true, however far the 
series is extended. 

The scalene triangles arising from the second or curvilinear 
process, are consequently not as I have given them in the text, 
but are as follow : — 

^45*^ /GO" ^7V 33' 54>" ^79** & 20" 




45' 



90** 30^ 90° 18**26'6"' 



90* 10^*53' 40' 



90* 



or nearly so^ the two latter being incommensurable. But as 
unity of design consists in harmony of parts, and as the propor- 
tion which constitutes harmony consists in the commensurability 
of the various constituent parts with the whole, these latter tri- 
angles require the following modification to render them harmo- 
nious^ and the series will then be as stated in the text^ namely, 
45" /60" /T2" ySO" 




90" 30* 



-90" 18* 



-90* 10" 




The acute angles having the relative commensurability to the 
right angles of 1 to 2, 1 to 3, 1 to 6, 1 to 9, 2 to 3, 4 to 5, and 
8 to 9. 
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These ratioe are, in the science of music, the fiindamental ele- 
ments of all hannon J. The first is that of an octave to the tonic 
or key-note ; the second that of a twelfth or compound fifth ; the 
third that of a seventeenth or componnd third ; the fonrth that of 
a twentj-third or compound second ; the fifth that of the domi- 
nant or perfect fifth ; the sixth that of the mediant or major third ; 
and the seventh that of the supertonic or major second. The ele- 
ments of musical harmony would^ however, be complete without 
the fourth and seventh ratios, but are here given as they occur in 
the third ellipse. These ratios might be otherwise modified or 
tempered ; for instance, if instead of diminishing 10* 53' 40" to 
10% it were augmented to 11-15 by the addition of 21' 20", it 
would give the ratio oi 1 to 8, a twenty-second or third octave to 
the tonic, and 7 to 8 a minor tone. But these are matters for the 
investigation of the student in analogical philosophy, to whom I 
would recommend Field's excellent work on that subject.* 

The want of some geometric rule of beauty has been felt in 
the highest quarters ; in proof of which I may state the follow- 
ing facts : — When I published in 1 842, " The Natural Princi- 
ples and Analogy of the Harmony of Form," I requested a par- 
ticular friend in London, a member of the Royal Academy of 
Arts, to present, in my name, copies of that work to such Insti- 
tutions in London as he thought might take an interest in the 
subject of which it treated. Amongst others he presented one to 
the Royal Institute of British Architects, through the medium 
of one of its most eminent members and office-bearers, who ac- 
knowledged it in the following terms : — " 24!th December 1842. — 
I have to acknowledge receipt of your letter and book by Mr. 
D. R. Hay, which I shall have very much pleasure in presenting 

* Outlines of Analogical Philosophy by George Field. London : Tilt, 
1889. 
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to the Institute, of which both you and he shall have due ac- 
knowledgment. In the meantime I shall look into the subject 
myself, for I am eagerly hunting after what has hitherto eluded 
iny search, as a Will o' the Wisp, some definite and geometric 
rule of beauty. Vitruvius speaks of it, and in my recent address 

to the ^-^ College, I ventured to say that, doubtless, the 

ancients had sonie well-defined laws on the subject, which have 
been unfortunately lost." 

This letter was sent to me by the friend to^whom it was ad- 
dressed, not with a view to its publication, but simply as a proof 
of the interest taken in the subject of the work to which it 
refers, by one of the most learned in the art of architecture, and 
I am, therefore, compelled to suppress the name, which, had I 
been allowed to give, would have greatly enhanced the import- 
ance pf the observations it contains. This communication, however, 
assistedjn inducing me to attempt another work upon form,''^ in 
which I endeavoured to show the practical application of the prin- 
ciples of harmony to the diagonals of rectangles, and I have the 
satisfaction to know, that an architect of talent has for some 
time been successfully applying these principles in his works, and 
intends soon to bring the subject before the profession generally. 

The necessity for some certain geometric principle of beauty, 
applicable to the useful arts, is rendered sufficiently apparent by 
the erronepus manner in which the subject is generally treated. 
I shall take, the liberty to exemplify this by the following foe- 
simile of a portion of a recently published prospectus. 

* " Proportion, or the Geometric Principle of Beauty, Analyzed." W. 
Blackwood & Sons, Edinburgh and London. 1843. 
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